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EFFICIENCY!! 

Ever the Goal of the Progressive 
Manufacturer 

EFFICIENCY!! 

Ever the Need of the 
Service Man 

EFFICIENCY!! 

Ever Necessary to 
Flawless Reception 
in the Home. 




Gives this and mo|re....With 
Radio’s Premier Tube Deve!opment$ 

TRIPLE-TW!N * TELEV!SION * FOTO-LECTR!C 

TUBES 


Write for latest free bulletins—Turn to Page 256 A 
for our Card—Keep up with progress by contact with 



CABLE RADIO TUBEcorp^^ 

230-240 NO.NINTH ST. BROOKLYN.N.Y. 
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Don’t spend your life slavinjj away in some dull, hopeless job! Don’t be sat* 
isfied to work for a mere $20 or $30 a week. Let me show you how to make 

money in Radio—the fastest-growing, biggest field on earth! 


JOBS LEADING TO SALARIES 
OF $50 A WEEK AND UP! 


Jobs as Desij^ner, Inspector and Tester—as Radio Salesman and in Service 
and Installation Work—as operator or Manager of a Broadcasting Station^ 
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound Ex¬ 
pert-HUNDREDS of OPPORTUNITIES for fascinating, well-paid Jobs! 


10 Weeks Shop Training 
At Coyne in Chicago 


you—right here in the Coyne Shops 
—the actual practice and experience 
you’ll need* 


You are given a thorough train¬ 
ing in Radio at Coyne—in 10 
short, pleasant weeks by 
actual work on real Radio, Tele¬ 
vision and Sound equipment. 

We don’t waste time on useless 
theory. We give you the prac¬ 
tical training you will need. 

All Practical Work at Coyne 

You are not trained by book study 
at Coyne. We train you on a great 
outlay of Radio, Television and 
Sound equipment—on scores of 

modern Radio Receivers, huge Broadcast¬ 
ing equipment, the very latest Television 
apparatus. Talking Picture and Sound Re¬ 
production equipment. Code Practice 
eauipment, ejtc. You don’t need advanced 
education or previous experience. We give 

H. C. Lewis, Pres. Radio Division Founded IS99 

Coyne Electrical School 

500 S. Paulina Street Dept. 7 X‘SH Chicago, Illinois 


TELEVISION 

Is Now Here! 

And TELEVISION is already here! Soon 
there’ll be a demand for THOUSANDS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can have a real 
future in this great new field. Get in on 
the ground-floor of this amazing new Ra¬ 
dio development! Learn Television at 
COYNE on the very latest, newest 
Television equipment. ^ 

Talking Pictures 
A Great Field 

Talking Pictures and Public Address 
Systems offer thousands of golden 
opportunities to the Trained Radio 


man. Here is a great new field of Radio 
that has just started to grow! Prepare 
NOW for these marvelous opportunities! 
Learn Radio Sound Work at Coyne, 
on actual Talking Picture and Sound 
Reproduction equipment. 

Coyne is 32 Years Old 

You get Free Employment Help as 
long as you live. And if you need part- 
time work while at school to help pay ex¬ 
penses we’ll gladly do all we can to get it 

for you if you will tell us your problems, Coyne is 
32 years old! Coyne training is tested—proven be¬ 
yond all doubt. You can tind out everything ABSO¬ 
LUTELY FREE. JUST MAIL COUPON FOn 
MY BIG FREE BOOK, telling all uhout Jobs— 
Balaric»»—opportunities. Mail the coupon—NOW! 

Th. C. LEWIS, President T 

I Radio Division, Coyne Electrical School I 

” 500 S. Paulina St, Dept 72-8H Chicago, III. ” 

I Dear Mr. Lewis:— I 

I Send me your Big Free Radio Book and | 
I all details of your Special Offer. | 

I A"ame. | 

I . } 

;| City . Slate . I 
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Features of the 
Scott Allwave Deluxe 


15-550 Meters 

Includes majorEuropean. Asiatic. Aus¬ 
tralian. African. South American untl 
Domestic voice stations. 


Single Dial 

Tunes both R. T. and Oscillator cir¬ 
cuits in perfect alignment automatic¬ 
ally from 15 to 550 meters—without 
trimmers. 

No Plug In Coils 

Coils are not tapped. Entirely new 
, system—actually NIOREefficient than 
plu;.t in coils. 

New Class A 
Linear^Amplifier 

Gives perfectly uniform response to 
all frequencies from 30 to 8000 cycles 
at low as well as at high volume. 

Twin Speakers 

Give actual rcprotluction to the per¬ 
fect, linear output ot the amplifier. 

Non Oscillating 

100 per cent shielding enables use of 
maxiniiim sensitivity without annoy¬ 
ance of oscillation. 


nL 


There is no question—no doubt—no gamble in 
the purchase of a Scott Allwavc Deluxe. No 
mere hope, to be followed by bitter disappoint¬ 
ment. You KNOW—/>c/orc ^oit speni >our 
money for a Scott Allwavc Deluxe—exactly 
what you arc going to get in performance. 
You KNOW you will hear England, France, 
Germany. Spain, Australia, South America and. 
many more of the 300 intensely interesting for- 
eigJi stations regularly received by owners of 
Scott Allwavc Deluxe receivers. You know these 
things, before you buy because this receiver is 
/> 05 iu‘ocfy guoruntceJ to give you ocfiuii world¬ 
wide reception . . .every day . . . regardless of 
which state you live in! 

Why This Amazing Guarantee 
Is Possible 

It might seem strange that no one else can offer 
the purchaser such absolute certainty of satis¬ 
faction on the subject of foreign reception. 'S'et 
it is tiof strange when all the facts arc under¬ 
stood, because... only the Scott Allwavc Deluxe 
has the electrical characteristics that niaku 


possible an absolute guarantee of actual world¬ 
wide reception. Only the Scott Allwavc Deluxe 
has a sensitivity of 4-lOOOths microvolt per 
meter at 1400 K. C.? That’s one reason. The 
second is that the Scott Allwavc Deluxe is tlio 
ONLY receiver having such a low natural 
noise level that the 4-lOOOths microvolt per 
meter sensitivity can iKJused to yield loud, clear 
reception over distances up to 10,000 miles! 

Send for PROOF! 

A great independent laboratory has chartctl 
the sensitivity, selectivity and tone of the Scott 
Allwavc Deluxe, 'I hesc charts PROVE, beyond 
any question of doubt that the Scott A11 wave 
Deluxe will POSITIVELY give you the foreign 
reception you want . , , tlic 90 channel broad¬ 
cast selectivity you want, and the tone you 
want. Send today for this convincing PROOF 
. . , then, you will understand fully w’hy the 
Scott Allwavc Deluxe is the only receiver that 
CAN he sold with a definite, unconditional 
guarantee of actual, world wide reception. Clip 
the coupon. Mail it at once. 


I ^lve. O N ^lexijeJj^e^ 

GUARANTEED 
to ACTUAL 

wo^d^-ivicle. ojeceptioii^ 


SCOTT 

ALLWAVE 
DE LUXE 

/5~550 ynjtijLn^ 


THE E. H. SCOTT RA1>10 LARORATORIES. INC. 
4450 Ra\cnswootl Avenue * Dept.RClO Chicago, Illinois 


E. H. SCOTT RADIO LABORATORIES, INC. 

4450 Ravenswood Avc., Dept. RCIO Chicago, Ill. 

Send me fully detailed technical description of the new Scott Allwavc Deluxe. 


NAME. . 
STREET. 
OWN. 


.S PATE. 
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Broadcasting Stations employ trained men con¬ 
tinually for jobs paying up to $5,000 a year. 



Police Departments arc finding Radio a great 
aid in their work, ^lany good jobs have been 
ma<le in this new field. 



Spare time set servicing pays many X.R,1, 
men $200 to $1,000 a year. I'ull time men 
make as much as $65, $75, $100 a week. 



Talking Movies — an invention made possible 
by Radio—employs many well trained radio 
men for jobs paying $75 to $200 a week. 



Television—tbe coming field of many great 
oiiportunities — is covered by my course. 


I WillTrain You AT Home 


Many Make ^50 to MOO a Week 

in the FieM With a Future 

Mv' hook, “Ricli Rewards in Radio,” gives you full information on tlie opportunities 
in Radio and explains liow I can train yon quickly to become a Ratlio Kxpert throuefli 
my practical Home Study training. It is‘frce. Clip and mail the coupon XO\\\ Radio’s 
amazing growth has made hundreds of fine jobs which pay $50. $60, $75. and $100 a week. 
Many of these jobs may quickly lead to salaries as high as $125, $150, and $200 a week, 

Radio'-'the Field With a Future 

E\cr so often a new business is started in this country, ^'ou have seen how the men 
and young men who got into the automobile, motion picture, and otlier industries wlicn thev 
were started had the first chance at the l)ig jobs—the $5,000. $10,000. and $15,000 a year 
jobs. Radio offers the same chance that made men rich in those businesses. It has already 
niadc many men independent and will make many more wealthy in the future. You will he 
kicking yourseli it you pass up this oiice-in-a-li letime opportunity for financial independence. 

Many Radio Experts Make $$0 to $100 a Week 

In the short space of a lew years 300,000 Radio jobs have been created, and thousands 
more will he made by its future development. Men with the right training—the kind of 
training I will give you in the X.R.l. Course—have stepped into Radio at 1 and 3 times 
their former salaries. Experienced service men as well as beginners praise X.R.l. training 
for what it has done for them. 

Many Make $S, $lo, $1$ a Week Extra 
In Spare Time Almost At Once 

My Course is world-famous as the one “that pays for itself/’ The day you enroll I 
send you material, whicli you should master quickly, for doing 28 Radio jobs common in 
most every neighborhood. Througliout your Course I will show you how to do other 
repair and service jobs on the side for extra money. I will not only show you how to do 
the jobs but how to get them. I’ll give you the plans and ideas that Iiavc made $2(K) to 
$1,000 a year for X.R.L men in their spare time. G, W. Page. 110 Raleigh Apts., 
Nasliville. Tenn., writes: “I made $935 in my spare time wliile taking your Course,” My 
hook. “Rich Rewards in Radio,” gives many letters from students who earned four, five, 
and six times tlicir tuition fees before they graduated. 

Get Ready Now for Jobs Like These 

Hraadcasting stations use engineers, operators, station managers and pay up to $5,000 
a year. Radio manufacturers employ testers, inspectors, foremen, engineers, service men, 
l)uyers. and managers for jobs paying up to $6,000 a year. Radio dealers and jobbers 
(there arc over 35.000) employ service men, salesmen, l)uyers, managers and pay up to 
$100 a week, lalking pictures pay as much as $75 to $200 a week to men with Radio 
training. There are hundreds of opportunities for you to have a spare time or full time 
Radio business of your own—to be your own boss. Pll show you how to start your own 
business with practically no capital—how to do it on money iiiade in spare time while 
learning. My hook tells you of other opportunities. Be sure to get it at once. Just 
clip and mail the coupon. 


I Have Started Many in Radio at 2 ahp 3 Times 


f $400.00 

Each 

Month 


t $ 800.00 

In Spare 
Time 



Chief 
Engineer 
Station WOS 


•'I spent firteeji years ai traveling 
srle^inaii uiiil vms ruakliig 
iiiOnr.v but f-ntild Ki-f the apiiortUni¬ 
ties ill Kaill. Itellere me I iin) 
not sorry. Tor I have made iiiovo 
iiinney I Man ever hi-ture. I liavo 
inadn more thati $100 eaeh inoiiili 
and it really was your course that 
broiiKln me to this. I <an’t say too 
lUiCh for .V.U 1 t. O. UaliUiead. 
Uadio Sta. KVA. S ui rmmiMn. Val. 


“.Money could not pay for what I 
got out of your course, i did not 
know a single thine ahoui Uudio 
before I enrolled, hut 1 have made 
$S00 ill my .snare lime altliouKli 
tuy work keeps me away from home 
from G;00 -\.M. to < :00 P.M. 

Kvery word T ever read iiliout your 
iiirrse I hare fuUml true.”- Milton 
I I.«dfiy. Jr. Tonion. I'etmsylvania. 


'I have a nice position and am 
getting a good salary as Chief Kii' 
glneer of Itadio Siation WOS. Uf- 
liiiv eiiiering Kadlu. iny* salary was 
barely (l.unii.UO it year. It is now 
$2.-10(1.00 » year. Urfore entering 
Itndlo. niy work vvas, more or less, 
a drudgery -It is novv a pleasure. 
.Ml of this Is the result of llie 
N.IUI. training and study. Your 
course Is hy far the slmiilest. clear* 
est I have yet seen. Vuit got me 
my Orst important itosiiion." 

II. II. I.am-e. Kadin SI at Ion Wt).'S. 
lelTerson City, .Missouri. 
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Special FREE Offer 


dip Mta nuUi NOW/or 

FREE INFORMATION 


You Can Learn at Home in Your 
Spare Time to be a Radio Expert 

Hold your job. There is no need tor you to leave home. I will train 
you quickly and inexpensively during your spare time. You don't have 
to he a high school or college graduate. My Course is written in a clear, 
interesting style that most anyone can grasp. I give you practical experi¬ 
ence under my 50-50 method of training—one-halt froryi lesson books and 
one-half from practical c.xperiments with equipment given without e.xtra 
charge. This iini(|Uc and unetjualled method has been called one of the 
greatest developments in correspondence Radio training. X.R.l. pioneered 
and developed it. It makes learning at home easy, fascinating, practical. 

Learn the Secrets of Short Wave, 
Television, Talking Pictures, 

Set Servicing, Broadcasting 

I’ll give you more training than you need to get a job—1 11 give you 
your choice, and not charge you extra either, of my Advanced Courses 
bn these subjects—(1) Television, (2) Set Servicing and Merchandising, 
(3) Sound Pictures and Public Address Systems, (4) Broadcasting, 
Commercial and Ship Radio Stations, (5) Aircraft Radio. Advanced 
specialized training like this gives you a decided advantage. 

Your Money Back if You are Not Satisfied 

I will give you an agreement in writing, legal and binding upon this 
Institute, to refund every penny of your money upon completing tny 
Course if you are not satisfied with my Lessons and Instruction Service. 
The resources of the National Radio Institute, Pioneer and World's 
Largest Home-Study Radio School stands l>ehind this agreement. 

Find Out What Radio Offers, Get My Book 

One copy of my valuable b4-page book, ‘‘Ricli Rewards in Radio,” is 
free to any resident of the L*. S, and Canada over 15 years old. It has 
started hundreds of men and young men on the road to better jobs and a 
bright future. It has sliowii hundreds of men who were in blind alley 
jobs, how to get into easier, more fascinating, better paying work. It tells 
you where the good Radio jobs arc, what they pay, how yon can (piickly 
and easily fit yourself to he a Radio ILxi>crt. The Cmipun will bring you a 
copy free. Send it at once. Your rcciuest does not obligate you in 
any way. ACT NOW. 

J. E. SNin'H, President 
Dept. 2KX, National Radio Institute 
Washington, D. C. 


Experienced 
Radio Man 
Praises 
N. R. 1 . 
Course 


*‘Iu*foro taking your oourito, 1 had worked 
iit Uadlo for o\er years, doing 

tiiilfe a lilt of 8eivU-iiij;, hue 1 ri<iili/.cd 
tliul I was in need of lietter training, 
rroin the tir't le>>4m on 1 lie Kan lo un* 
iler.taiul points iliat hinl me wondering. 
Tlie eoiii lias tatiKht MC uliat 1 i-oiild 
not ha\o learned otlierwl.e and 1 woiiUI 
nor lake iiiar.y times tiie prlec It ha.s 
eost me. for llic knowledge 1 liave gained. 
In u period of nine nionUis. I ha\e made 
at least J. Stogner, 28 Sa 

.<andusky St., I>e1a\\are, Ohio. 


Act now ,nn(l receive in addition to 
my liig free Iiook ‘’Rich Rewards in 
Radio,*’ this Service Manual on 
)>. C.. .\. C.. and battery Operated 
«ets. < hily my students could have 
this liook ill the past. Now readers 
of this mafrazine will receive it free. 
Overcoming hum. noises of all kinds, 
fadiiijf signals, liroad pining, howls 
and oscillations, poor distance recep¬ 
tion, distorted or nniffled signals, 
poor .Vndio and Radio l're<|iicncy am- 
plitication and other vital service in¬ 
formation is cnntainerl in it. tlet a 
free copy hy mailing the coupon l)C- 
low. ACT NOW. 


SPECIAL Radio Equipment 
for Broad Practical Experience 
Given Without Ectra 

Mj vruir<f Is not all tlieorj 111 
>lnm- yon Ixiw to use iiiy sireelal Uadlo 
4MiJipiiuIII for lundiutln^ rvperlmonts 
.ind building rlrcultx ulibli llln-strate 
|jin*4irl4nt iirimlplo- ir^iil In mmIi uell- 

kttoun W rsi iiiglioii-c, fi4‘iioral 

It V \ . VMnr. 
'UJi'tb, and oihei ^ ou work out 
witli \oiir ov\ii miwn of tin 

IbliiC'i ymi re,id In our )e%sori books 
JliU metboil ol training makes 

leainiiig 
Ihmii, ea-5 . 
1 r« 11 renting, 
fill natlng. 
i n t cnsely 
urattlcal 


J. E. SMITH, President 
National Radio Institute, Dept. 2KX 
Washin|{ton, D. C. 

F)4‘ar Mr. Smith; I want to tnki* a«l\aiiijigr nf your 
S]i4‘4Mal ntlor. Si nd ni4* ymir Sen irr Manual ••Tninblc 
simotiiijr ill 1A.t . and Hatti'i-y Si i.s” and your hook 
“Hich l{4‘Wiird< in Ihnliu,*’ wliioh i-.xplaiiis Hadin’s tlppor- 
tiniitii^s for biggi-r pay and your inelluMl of iruining men 
at bomi’ ill >jpaiv time. I mii|«-r-liind this n-ijiiest diM*- 
not idditrati' no*. 


Xu me .. 
. I (hirCSS 

city . 


State., 


Former Pay 


TO Be A Radio Expert 


Act Now • - - Mall Coupon Bebw 
for Free Book of Facts and Proof 
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96 PAGES 

OF NEW DATA HAVE 
BEEN ADDED TO THE 


OFFICIAL REFRIGERATION 

SERVICE MANUAL 

To hrlnj? this useful service inaiuial ri^ht up-to-date, ^^r. L. K, Wrljjht, the Editor of the 
OFFICIAL REFRIGERATION SERVICE MANUAL, has added a wealth of entirely 
new material on electric refrijj^erators. This new section, which totals 96 paj?es, has contained 
therein dozens of new models of recent manufacture which have been placed on the market 
during? the past few months and in addition, information rcKardinj; improvements on older 
models. As usual every refrigerator has been accurately described from the viewpoint 
of servicing—diagrams to illustrate the essential parts, and simplified so that repairs can 
easily be made. 


NO EXTRA COST FOR THIS MATERIAL 

The addition of these new pages will not increase the cost of the book to those who order 
their copy now. With the inclusion of more pages, the OFFICIAL REFRIGERATION 
SERVICE MANUAL will have over 1.200 diagrams ami over -450 pages. Its flexible, loose- 
leaf binder accommodates the extra pages very easily. When the imatcrial has been placed in 
the manual, vou will have a complete 1931-1932 OFFICIAL REFRIGERATION 
SERVICE MANUAL. 


Radio Service Men—^Turn Idle Hours Into Profit by Servicing 
Electric Refrigerators with the aid of this New 
and Complete Service Manual. 

T he idea of electricians, radio service men and other mechanically inclined men. servicing 
refrigeration units is self-evident and the thought has occurred to perhaps untold 
thousands ever since electric refrigeration started. Yet nothing was done, because the 
average man knows little or nothing about refrigeration. Compared with servicing a radio 
set or wiring a home for electricity, the servicing of a refrigerator is absurdly simple, 
once you get the hang of it. 


NOW** 

OVER 1,200 DIAGRAMS 
450 Pages 

Flexible Looseleaf Binder 
Complete Service Data 



The Official RF.FRU.KRATitJ.v Sf.rvick 
Manual has been edited by L. K. Wright, 
who is iin expert and a leading refrigeration 
authority. He is a member of the American 
Society of Mechanical Engineers. American 
Society of Refrigeration Engineers, The 
National Association of Practical luigineers. 
etc. 

In this Refrigeration Manual every page 
is profusely illustrated: every refrigerator 
part is carefully explained; diagrams are 
furnished of every known machine; special 
care is given to the servicing end. The to<ils 
needed are illustrated and explained; there 
arc trouble shooting charts, and other ser¬ 
vice data. 

Rememher there is big money in the re¬ 
frigeration servicing business. There are 
thousaiuls of firms selling refrigerators 
every day and they need to he cared for 
often. Eventually there will he more re- 

THE FIRST COMPLETE 
REFRIGERATION 
SERVICE MANUAL 
EVER PUBLISHED 

Clip and Mail Coupon 
TOD A Y! 


frigorators than radios. Why not increase 
your earnings with a full or spare time 
business by servicing refrigerators. 

TIere arc some of the important chapters: 

liitrn<Iiictioii to the RefriKeratioii Servicing 
nusiiicss 

History of Refrigeration 
L'liudamentaLs of Refrigeration 
1 )e.scriiition of .\11 Known Types of Refrigera¬ 
tion. 

Service Tools and Shop K<iiiipnient 
Motors 

Trouble Shooting 

Unit Parts, Valve.s and .\ntnniatic Equipment 
Make.s and Speciticatiems of Units 
.Manufacturers of (‘abinets 
Uefrigerants and .\iitomatic Equinmetit 
and .Many other Important Cnapters. 

Several thousands of copies of the Officiai. 
Refrigkratiox Skkviuk MA.vrAi. have been 
sold; and there still remains the greatest 
opportunity for thousands more to learn how 
to make more money in a short time through 
openings in this new field. 

r - \ 

I GERNSBACK PUBLICATIONS. Tne, UC-10-32 | 

I 96*98 Park Place, New York. N. Y. j 

t I wirliwp lu’reuidi my rernlllnnre for $5.n0 i 
1 (rlie«-k. siatimii or Money Oolcr aer-eptfil) for I 

I which .Mill are to send me. po^tafte iire|i«ld, one I 

i ( 01 .V uf the OFFiei.XL UKPKIGKH.\TU>N SKU- * 

I VirK MANI'.M.. together with the extra 96 | 

I pages of new material at no extra cost. | 

I Niime . j 

j Address . | 

j City. Slate . j 
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All the New 


FKATUIIE^^ 


W IIA I a radio! One complete 16- 
lulie chassis with one dual-rati 
dial—new Super-Hetero- 
tlvne circuit with a range of 15 to 
550 meters .... STAT OMIT 
Tuning Silencer .... New Class 
"H'' Push-l*ush Power Amplifier 
. . . . Colnr-Lite t uning . . , 

Full band automatic Volume 
Control .... Diijdex Duo- 
Diode Detection .... Dual- 
Ratio Single Dial .... No 
rrimmers, No Plug-in Coils, No 
l unitig meter or Neon light re¬ 
quired .... Fractiottal Micro- 
\olt Sensitivity .... Dual 
Powered (2 separate power 
Transformers) .... Absolute Pone Fi 
delity . . . . 18 Putted C'ircitits .... .New 
Mercury Rectifier .... Full-Floating Variable Coti- 
ilenser .... I.ow Operating Cost .... and many other 
sensational new’ features. The new Midw’est 16-tube set actually 
uses less ctnrent thart previous sets of 8 and 10 tubes. A bigger, better, 
mure powerful, more selective, finer toned radio than >ou've ever seen before 

«... offered ar an amazingly low price direct from the big 
Midw’est factory. Mail the coupon or send name ami address on a 
postal for all the facts. 


Remember! 


Deal Direct With Factory! ^ AVIn 


Complete IJne 
of New Consoles 
The Illy mw .Miilwest 
rat it loir »liuu's yorycous 
Uric of artistic consoles 
In I he m-vv six-Icy dc- 
ilyiis, .Mall the fXinioii 
now. Get all the fiicir 
I.C4rii h->w ><)U can sate 
30^ to 50% on a bly pow* 
erfni railln li> tirdnlny 
direct from the factory. 


Don’t he satisfied with less than a .Midwest 16-tube A. C. 
radio. A receiver covering only tlie regular broadcast 
waves is otdy half a set. Improvements in sliort-wavc 
programs have made ordinary broadcast sets obsolete. 
I'he Midwest gives you regular, foreign, police and ama¬ 
teur liroadcasts in one single dial set. No converter or 
any extra units required. 

Remember, you buy DIRECT FROM THE MAKERS. 
.No miiltllemcn’s profits to pay. You get an absolute guar¬ 
antee of satisfaction or money back. You try any Midwest 
30 DA> S before you decide to keep it. Then, if you wish, 
you can pay in small monthly amounts that you’ll scarcely 
miss. Mail coupon for full details or write us a postal. 




% 


TERMS 

as low as 

* 5 “" DOWN 


Every .Midwest set is backed 
by a positive guarantee of 
satisfaction or vour money 
back. 30 DA^S FREE 
TKIAE in your own home 
makes you the sole judge. 
Midwest, now in its twelfth 
Successtul year, offers big¬ 
ger, better, more pow’erful, 
more sensitive radios at low¬ 
er prices than ever before. 
T. he coupon or a postal 
brings you big new catalog 
ami complete infor¬ 
mation. Mail it 
NOW ! 


6ATTERY 

RADIOS 


Uslnf* (be New 
Ain Cfvl.L 
DATTEKV 

Two tcnioiional values: • 4 , 
fubc iwptt.hn for uindard. 

r«cption and • 9-fuK^ 
ALL-WAVE, both uiirg ih« 
Q«w AIR CELL -A * battery 
fhai ofvtf nr<d» recharging 
Low facrory pric«». Coupon 
bring! details Mali h NOWt 


Read These Letters From Midwest Owners 

Just tw'o of the tlioitsands of letters praising Midwest Rad 


Gets France, Spnin, Italy. Japan 
llavii rvteivcil furelk'n short-wave 
sialiutis such as FY.A. Kranre: I^AO. 
.Madrid. Situlo; 12 KO. Uoiiii-. Italy; 
ami last hul not least. Tokyo. 

Julian. I really think the Mliluest 
set Is a miracle.'’ 

F. GHlDI.nV. 
Sarasota. Fla. 


W8XK—W3XAL—WIXAZ—W2XAF 
I .1 ;i very nnn h sulisfletl in every 
way with my Midwest railio, 1 lieartl 
Syiltiey Smitlay 3 hO .\. M jilso 
WSXK; \V3.\'.\L: W IXaZ; W’JX.M ; 
ill the evening. On the regular band 
have some 55 stations so far. 

Aug. Italbl. H27 Myra Ave., 

lios Angeles. Calif. 


CotP- 


Investigate! Mail Coupon NOW! 

Get the Midwest entaUig Learn the farts about Mitiwest 9. 12 and Id-tube .M.I. 
W.WK sets. Learn abt»ut our sensationally low factory prlrcs. easy itayiuent 
hlan and positive guarantee of satitfartlon or money bai-k. Don't buy any 
radio until you get the big new Midwest catalog. Just sign and mail the 
rotilMMl. or wTtiC us n lK>Sta1. 






o'"®' 
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MIDWEST RADIO CORP. 

DEPT. Ill (Est. 19ZO) CINCINNATI, OHIO 


t 

% 






RADI 0-C RAFT 


for OCTOBER, 


1932 


199 























Tune the N E W way 

^rWorld-Wlde Reception 
LINCOLN DELUXE SW33 


SILENT TUNING - 

The weakest carrier wave is registered on the 
signal indicator and can be tuned with precision 
and perfect silence without disturbing atmos- 
p!ieric noises. 

SIGNAL INDICATOR 

A meter directly above the dial indicates, not 
only the weakest signal, but allows the operator 
to tune into a signal perfectly. Guess work is 
entirely eliminated. Comparative signal strength 
is indicated. 

UNDISTORTED HIGH 
AMPLIFICATION- 

Three stages of push pull with new system of 
twin-grid detection allows tremendous undis¬ 
torted amplification of the high gain I. F. 
amplifier. The handling power of this system 
seems to be unlimited and tremendous volume 
on weak signals can be had if desired. 

AUTOMATIC VOLUME 
CONTROL. 

There are two paramount advantages in good 
automatic volume level. First, in tuning from 
weak to strong signals; and secondly, in holding 
a steady volume level on fading stations which 
is so common in short wave reception. The 
effect of this new Lincoln feature is so effi¬ 
cient that a near-by stroke of lightning registers 
only a miiffied sound in the speaker; it has the 
same effect on all sharp electrical interference. 


NEW FIDELITY 

Twin-grid detection preceded by push pull in¬ 
put I. F. transformers and followed by two 
stages of transformer coupled push pull stages, 
produces an undistorted register of a wide band 
of frequencies, giving a perfectly balanced out¬ 
put with realism hard to associate with radio. 

All of the new reactions in the SW-33 model 
are what we all have wanted for years,—they 
are here for you today—thanks to Lincoln’s 
foresight in radio possibilities. 



THE NEW DEVELOPMENTS 

have made the new DeLuxe SW-33 just about as ideal a receiver as one 
could hope to own. The use of five variable mu tubes controlled by the 
new twin grid second detector and followed by two transformer coupled 
push pull stages has opened the gates to new ideas of enjoyable distant 
reception. 

The signal indicator locates carrier waves which are difficult to hear; 
many times the carrier is not being used or modulated as is the case in 
transatlantic phone. The signal indicator registers these silent carriers 
and enables you to be accurately tuned, ready for the voice to be heard. 

WHEN THIS CARRIER IS TUNED. ATMOSPHERIC NOISES 
ARE REDUCED TO A MINIMUM, AUTOMATICALLY. 

Distant stations can be tuned silently, and volume then brought 
up to desired strength (volume control does not affect sensitivity). 
Perfect volume level on short wave stations is another great asset in 
the new Lincoln. If you have ever tuned in a foreign short wave 
station, or even many of our short wave stations in the U.S.A., you 
will appreciate the great value of uniform volume level. 

The performance of Lincoln equipment has been known the world 
over for years. Its use by Polar Expeditions, broadcasting stations, both 
domestic and abroad, U. S. Naval Station operators, and hundreds of 
super critical DX fans, has proved Lincoln’s exceptional merit. 

Complete equipment consists of chassis, power equipment, auditorium 
type speaker and complete set of laboratory tested tubes. Chassis is 
finished in highly polished nickel over copper and presents a handsome 
appearance. Precision laboratory construction is employed throughout, 
and every receiver is tested on distance before shipment. 

Write for description of new developments and new sales plan which 
overcome the present defects in the present custom built radio 
merchandising. 


LINCOLN 

Defuxe Receivers 


LINCOLN RADIO CORPORATION 
Dept. RC-10, 329 S. Wood St., Chicago, Ill. 

Please send information on Q A.C. Q D.C. receivers. 

Name _ __ __ 

Address _ 

City State 

Priut name and addrea plainly 
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Takes the Resistance Out of Radio” 


Editoriaf Offices: 96-98 Park Place, New York, N. Y. HUGO GERNSBACK, Editor 


Vol. IV. No. 4. October, 1932, 


RADIO IN EUROPE 

An Editorial by HUGO GERNSBACK 


F or the purpose of making an intensive study of radio 
and television conditions as they now prevail in the 
foremost European countries, i recently visited Ger¬ 
many, Prance, England and Belgium. 

Every facility was placed at my disposition, and in the 
course of my travels I visited every important radio and 
television laboratory on the continent. I also had numerous 
occasions to personally operate a number of radio receivers 
in all the countries visited. 

Tn my opinion, the present radio conditions abroad may 
be best summed up in a single word—“Deplorable.” The 
general quality of the European programs is, as a rule, 
mediocre. There are good features, and in some cases 
excellent one^ to be sure, but they are few and far between. 
What music thore is, as a rule, is good, but European broad¬ 
casts suffer from entirely too many talks. Surprising as 
it may seem, there is no such thing as a continuous pro¬ 
gram from early morning (5.45 A.M.) until after mid¬ 
night (1 A.M.)—even by large stations—such as American 
listeners are accustomed to. Even the big stations go off 
the air for hours at a time. There is also not the snap 
and go to the average European stations that we are accus¬ 
tomed to in America. They take things easy, and a few’ 
minutes wait—anywhere from 3 to 10 minutes—between 
programs means nothing to the European broadcaster. 

But when it comes to radio reception in Europe, the con¬ 
ditions—to the American—are not only deplorable but cha¬ 
otic. It is practically impossible to listen to a radio pro¬ 
gram in the large cities, such as in Berlin, Paris, or London. 
The amount of man-made interference is simply terrific, 
and at pr^ent no steps seem to have been taken to remedy 
this sad Situation. Time and again I have tried to listen 
to programs in these various cities, but found it absolutely 
impossible to do so, particularly at night; but even in the 
daytime, listening often became impossible. In the country 
districts, conditions are somewhat better so far as man¬ 
made static is concerned, but all to no avail, because of 
the present European radio chaos. 

In the United States we have the Federal Radio Com¬ 
mission, which polices the various wavelengths so efficiently 
that broadcasters must remain on their allotted frequency. 
In Europe, there is no central authority to enforce this 
prime radio rule, that is, that radio stations must stay on 
their assigned wavelength. Berne (Switzerland) is sup¬ 
posed to regulate the stations, but in practice, broadcasters 
do much as they please. 

The result is that there is a terrific amount of interfer¬ 
ence between the stations where wavelengths overlap. This 
naturally gives rise to heterodyne whistles, and only rarely 
is a program free from such annoyances. Of course, we 
have heterodyne whistles on some of our stations in the 
United States, too. but generally these stations are in what 
is termed the “graveyard” wavelength, below 250 meters. 
In Europe, there are heterodyne whistles on the best fre¬ 
quencies. and it is seldom that you can select a wavelength 
that is free from this annoyance. This, of course, accounts 
for the fact that the average receiver in Europe consists 
of but three tubes. When you talk to Europeans of an 
eight, ten or twelve tube receiver, they cannot conceive of 
such a thing. Indeed, if you had such a receiver in Europe 
it would be useless. The amount of interference that the 


higher sensitivity would bring in would make listening 
quite impossible. I listened to a few' six and eight tube 
superheterodynes in some radio laboratories, and it was 
absolutely impossible to keep the set on for more than a 
few’ minutes as the din and racket was so nerve racking 
that it became positively hopeless to listen to it. 

Indeed, as a general thing I found that Europeans who 
had been in the United States and who had owned or used 
radio sets here, do not own radios in Europe now’. The 
explanation usually was that after being accustomed to 
American radio reception, they found themselves unable 
to listen to European programs with their eternal talks, 
their accompanying noises, and preferred to be without 
radios rather than listen to the assorted din. 

I have never been a friend of our American radio prac¬ 
tice whereby programs are sponsored by advertisers, and 
where advertising blurbs clutter the air all too frequently. 
Of course, in Europe there is little advertising on the air; 
practically all broadcasting stations being owned by the 
various governments. However, after listening night after 
night, for three weeks, to the European radio pande¬ 
monium, I am certain that American radio listeners, if 
they had been treated to a like experience, would forget 
their present antagonistic attitude toward our radio pro¬ 
grams and come to the conclusion—as I have—that after all 
is said and done, American radio, today, is so far above 
that of Europe, that a comparison becomes silly. 

As I have mentioned before, the average European radio 
set is composed of three tubes. In fully 80 percent of the 
sets, regeneration by the tickler method is still being used. 
This means that the sets produce the same sort of howls 
and cat music that we had to contend with up to about 
1928. Of course, since that time, we have not had sets 
that whistle and howl, but in Europe, such sets are still 
the usual thing. The condition is aggravated also by the 
fact that all European sets must tune up to the higher 
wavelengths of over 2,000 meters, as some of the best sta¬ 
tions are broadeasting on these frequencies. This makes 
elaborate switching arrangements necessary, which switches 
have liot been worked out very happily in Europe so far. 

Speaking broadly, it may be said that a great majority 
of the sets are of the regenerative and tuned radio-frequency 
type. Only very recently have superheterodynes been in¬ 
troduced, but so far, only a very small percentage of the 
receivers sold are what might be termed modern sets, such 
as we know’ in the United States. 

As to the general appearance of the sets, they are of the 
1928 vintage, according to American standards, and they are 
practically all of the table-model type. While it is possible 
that someone is building consoles in Europe—I saw hun¬ 
dreds of sets and operated dozens of them—I never glimpsed 
at a single console during my whole stay in Europe. All the 
sets I saw’, with but one exception, had separate loud¬ 
speakers. such as were in vogue in the United States in 
1926-28. In Europe, the radio set is still just a radio set, 
and no one sc'ems to know’ what radio furniture is, such as 
we know’ the term here. 

Summing up, it may be said that radio in Europe today 
is just about five years behind us. and it has been so ever 
since it started abroad. It is also quite likely to remain 
so. due to present economic conditions, and the slower 
adaptability of Europeans to new ideas. 









BUILDING AND OPERATING 

AN ULTRA¬ 
MODERN SUPER. 

By CLIFFORD E. DENTON 


LOCAL DISTANCE 
Switch 


Flo. A 

Front view of the completed receiver. The desIgnatiOnK refer to the 
schematic circuit below. 


W HILE there are many good re¬ 
ceivers available today, at the 
suggestion of UAino-CitAFT, the 
author constructed a 9'tube re¬ 
ceiver of the superheterodyne type, util¬ 
izing all the new tubes that would be 
practically beneficial: a band-pass an¬ 
tenna system, to provide sufficient selec¬ 
tivity for those located in metropolitan 
areas; automatic volume control; and a 
diode detector. The sensitivity of this 
receiver is in the neighborhood of 1 micro- 
volt-per-meter, which should more than 
satisfy the most ardent DX fan, and at 
the same time enable distant stations to 
be received with ease. 

If the instructions given in this article 
are followed, then the entire set may be 
built for about twenty dollars, assuming 
nothing in the “junk box“ but a few tools. 

The Circuit 

A study of the circuit diagram of Fig. 1 
reveals that a total of 9 tubes are used, 
including the rectifier. Starting at the 
antenna, a band-pass tuning unit feeds 
the signal into the receiver proper. The 
output of the first U.F. tube is loaded by 
a choke, L4, which resonates at a fre¬ 
quency just below the broadcast band. 
Coupling to the first detector, or modu¬ 
lator tube, is made via a small, mica 
fixed condenser, C24, "With this resonant- 


choke arrangement, 
maximum output is 
secured from the R.F. 
stage, VI, over prac¬ 
tically the entire 
broadcast band. 

Oscillator tracking is accomplished by 
means of a series of padding condensers, 
C3A and C4 in the diagram. However, 
best results will not be secured unless 
care has been taken in the construction 
of the coils. 

An interesting feature of this receiver 
is the fact that the oscillator is coupled 
to the first detector both conductively and 
inductively; conductively by means of the 
common resistor in the cathode leads of 
the oscillator and first-detector; and in¬ 
ductively through the physical location of 
the two sets of windings, that is, the os¬ 
cillator and first-detector secondaries. 
Both of these coils are wound on the same 
tube and separated by about inch. 

Extremely high gain is obtained in the 
I.F. stages by virtue of the fact that both 
the primary and secondary of each I.F. 
transformer is tuned; and since there are 
three such transformers, there arc six 
tuned circuits in the LF. stages alone. 
In view of the fact that the receiver is 
eciuipped with A.V.C., the sensitivity of 
the various tuned stages varies with sig¬ 
nal strength. This is so in the first R.F. 
and first I.F, stages; the second I.F. stage 
is not in the A.V.C. connection and con¬ 
sequently w'orks at high sensitivity at all 
times. A local-distance switch is used, in 
series with a resistor, III4, to decrease the 
gain of the second I,F. stage. 


The new r>uplex-Diode Triode is used as 
the second detector. (See description of 
this tube in the Sept, issue of Rauio-Ciuft. 
—Editor,) This tube, the 55, is fed from 
the I.F, secondary, and has both plates 
connected together in a half-wave connec¬ 
tion; a center tapped I.F. transformer 
must be used for full-wave detection, and 
since such transformers are not as yet 
available, the ha If-wave connection of this 
tube was used. This is also desirable 
since a greater voltage is available for 
A.V.C. action, also secured from this same 
tube. Hence, this tube is a combination 
diode detector, A.V.C. tube, and since it 
is equipped with an additional grid and 
plate, it also acts as an audio amplifier. 
An especially interesting feature is the 
fact that the diode portion of the tube is 
resistance-coupled into the triode portion, 
and the latter transformer-coupled into 
the push-pull output stage. 

A tone control, consisting of C20 and 
1113 is shunted across the secondary of 
the push-pull transformer to facilitate the 
accentuation of the lower register, if so 
desired. 

The Automatic Volume Control 

Automatic volume control is obtained 
in a novel manner. Tube V6, the Duplex- 
Diode Triode, supplies the voltage. Note 
that the cathodes of both the first R.F. 
and first I.F, tubes return, through grid 
bias resistors R2 and U8, directly to the 
cathode of V6. Therefore, the bias voltage 
appearing across Rll supplies the triode 
portion of V6. The voltage across UlO 
supplies the potential for the tubes oper- 



Flfl. 1 

Complete tchematic circuit of the receiver. Note the use of the new 55 In the second-detector circuit. 
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RADIO-CRAFT always aitempts to bring before Its readers 
the latest devices and the latest application of these devices. 
To accomplish this, we have prevailed upon Mr. Denton to 
construct the receiver described here. This receiver uses, as 
may be seen, type 58 tubes in the R.F. and I.F. stages; the new 
type 55 Duplex-Diode Triode as combination second detector, 
first A.F., and A.V.C. tube; and two pentodes in a push-pull 
connection. 

A single evening's test convinced us of the tremendous sen¬ 
sitivity and selectivity of the set. Between the hours of 9 and 
10 P.M.. over 50 stations were logged, and without any inter¬ 
ference of any sort. Local stations were tuned out in a half a 
degree on the dial, and a distant station tuned in on the 
next channel! 

Wo believe that this is the most up-to-date receiver ever 
described that may be constructed at home. 


VOCAL DIST. 

SWITCH 


TONt 

'I- QWTftbl. 


ating under the influence of A.V.C. Man¬ 
ual control of volume is obtained by vary¬ 
ing the arm of the potentiometer RIO. 

The time of delay of the A.V.C, action 
is about .1-secoiid, the exact amount de¬ 
pending upon the accuracy of the time- 
delay circuit composed of R7 and C2:t. 
Additional isolation in the form of Rit 
and C26 decouples the first R.F. stage 
from the remainder of the set. 

Coil Data 

Full constructional details of the coils 
are given in Fig. 2. Note that the antenna 
coil in Fig. 2A is wound in honeycomb 
fashion at one end of the tubing and is 
held in place by means of collodion and 
small pieces of adhesive tape. The three 
coils on this form are all wound in the 
same direction. 

The first-detector and oscillator coils 
are wound on a second form as shown in 
Fig. 2B, a half-inch separating the two 
coils. Care must he taken to place the 
plate w’inding of the oscillator oji that 
end of the grid coil nearest the end of 
the tubing, as shown. The list of parts 
at the end of this article gives the name 
of the manufacturer of the coils, 1n the 
event the constructor desires to purchase 
them. 

Winding data for the I.F. transformers 
are given in Fig. 3. Kach of the windings 
(both primary and secondary) consist of 
800 turns of No. 36 D.S.C. wire on a 
wooden core one-half inch in diameter. 
Further spacing details may be secured 
from Fig. 3. 

Construction 

The set is simple to construct although 
there are nine tubes oinployed; simply 
use care in moiiuting and soldering all 
electrical connections. Chassis specifica¬ 



Under-chassis view 


tions are given in 
Fig. 4, but must be 
changed if material 
other than that speci¬ 
fied is used. A cad¬ 
mium-plated chassis 

may be purchased fully drilled and folded 
in accordance with the above specifica¬ 
tions, Made of steel and with welded 
joints, it presents an attractive appear¬ 
ance. 

Mount the sockets, band-pass coil, elec¬ 
trolytic condensers, four-gang tuning con¬ 
denser, and the power transformer on top 
of the chassis as shown in the photographs 
in Figs. A and B. Place all tube shield- 
bases on their respective sockets, and 
after this is done, mount the interniediate- 
freipiency transformers. Be sure that the 
third I.F.T. has its control-grid lead run¬ 
ning fJotcn throuffh the chassis to ihr 
plates of the 55 tube. All other material 
is mounted under the chassis. The fixed 
condensers and the resistors are sup¬ 
ported solely by their leads: the two 1. 
mf. bypass condensers and the push-pull 
transformer are bolted down. 

(Continued on pntje 237) 



Fig. B 
of the receiver. 


The simplicity is evident. 



Constructional details of the R.F. coils. The 
band-pass unit is shown at A. and the detector- 
oscillator unit at B. 



Fig. 3 

Winding details of the I.F. transformers* 


Fig. 4 

Complete chassis layout. The location of the parts is indicated by their respective cut-outs. 
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DESCRIBING 


THE LATEST TUBES 


A new universal aufomotive output tube and a special combination 
amplifier and power rectifier complete this month’s description of the 

latest tubes used In radio work. 


By LOUIS MARTIN 


Ti 


Fig. A 


•HIS month 
t lie re are two 
tubes that we 
will describe. 
The first of these 
is of the automo¬ 
tive type; the sec¬ 
ond, a special tube incoriiorating a power 
rectifier and radio amplifier in a single 
envelojie. The latter lube, while it is not 
commercially available at this time, indi¬ 
cates quite clearly what the trend is. 

The 89 

The 89 is a triple-grid power amplifier 
tube of the heatei-cathode type recom¬ 
mended especially for use in automobile 
receivers or for other types of mobile 
service. The triple-grid construction of 
this tube, with external connections for 
each gi'id, makes possible its application 
as (1) a class A power-amplifier triode, 

(2) a class A poweroutput pentode, and 

(3) a class B power output triode. 


I M I T I ! ! ’ ' I 


Ec 6.5 VOLTS DC 
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Fig. 1 

Plate-vollage—pfate-currcnt curves of the 89, 
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The three-fold application of the 89, 
shown in Fig. A, to audio power-amplifier 
circuits is made possible by different con¬ 
nections of the three grids incorporated 
in the tubes structnre. Thus, one ar¬ 
rangement of grid electrodes provides a 
triode for class A service with a low am¬ 
plification factor, a low plate resistance, 
and a high mutual conductance; while an¬ 
other provides a triode with an amplifica¬ 
tion factor so high that negative grid bias 
is not required for its operation as a class 
H amplifier. A pair of 89*s so connected 
in a class B outpht stage is capable of sup¬ 
plying a large aniOiint of power with rela¬ 
tively low plate voltage and with unusual 
(iverall economy of power consumption, A 
third arrargenient of the grids makes pos¬ 
sible the use of the 89 as a class A power 
output pentode capable of giving large 
power outi)ut with relatively small signal 
voltage input. 

In class A service, the giid of the tube 
is maintained negative with rcsi)ect to 
the Cathode by an amount such that seme 
plate ctirrent flow's at all times, and such 
that the grid takes no api)reciable current 
(luring the most positive swing of the sig- 
]ial voltage. These operating conditions 
are obtained when the normal bias nith- 
nut signal gives suflicieiit operating plate 
curient to i)eiinit the application of a 
peak signal e(iual to twice the bias value 
without reducing the plate current below 
a certain predetermined mini mu in value 
under the load conditions employed, or 
without swinging the grid jjositive. Thus, 
the value of grid signal voltage which can 
he applied to any given tyi)e of tube is 
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limited and this results in limited power 
output. TheoretiCdUy. the maximum plate 
circuit efficiency for class A operation is 
50 percent, assuming a sine wave input 
signal. The uctudl plate circuit efficien¬ 
cies, however, are of the order of 20 per 
cent for triodes and 40 percent for pen¬ 
todes. 

Characteristics of the 89 

Figure 1 shows a family of iilate 
voltage—plate-current curves of this tu])e 
when operated as a triode, that is, when 
the suppressor and screen-grids are con 
nected directly to the plate. The applied 
signal is then fed between the control 
grid and the cathode in the conventional 
manner. In Fig. 2 is shown class A oper¬ 
ation when this tube is used as a pentode, 
that is, with the suppressor or third grid 
connected directly to the cathode and the 
scieen-grid to some positive voltage higher 
than tlie cathode. 

In class B service, the tube is oi)erated 
so that the plate current is practically 
zero w'ith no grid excitation. When a sig¬ 
nal of sufficient inagiiitiide is applied to 
the grid, there will be no plate current 
flow over a substantial part of the nega¬ 
tive half-cycle. In other words, plate cur¬ 
ient flows only during the least negative 
excursions of the signal voltage. A con¬ 
siderable amount of second and even 
higher ordei- harmonic distortion is thus 
introduced into the power output of a 
single tube. However, with two tubes in 
a balanced push-pull circuit, the even har¬ 
monics are eliminated from the power 


Fig. 2 

Curves illustrating pentode, class A operation. 


Fig. 3 

Curves of the 89 as a class B amplifier. 



Socket connections of the new 89. 
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output. In such a circuit, therefore, two 
tubes may be employed as class B ampli* 
fiers to supply virtually undistorted out* 
put. 

In class B service it is possible to drive 
the grids of the two amplifier tubes posi¬ 
tive to a certain amount and still obtain 
reasonably undistorted output, provided 
that sufficient input power is available to 
supply the grid current required by tlie 
positive grids. This power is conveniently 
supplied by a class A power amplifier 
feeding the grids of the output tubes 
through a push-pull transformer having 
proper characteristics. Usually this trans¬ 
former has a step-down ratio. 

By designing class B amplifier tubes 
with a sufficiently high mu-factor, it is 
possible to operate them with zero grid 
bias, and so dispense with biasing resist¬ 
ors whose effect would be to produce con¬ 
siderable loss in sensitivity because of 
degenerative effects. Since provision for 
grid bias is unnecessary with such tubes, 
the entire voltage of the rectifier is avail¬ 
able for plate supply. 

Distinguishing features of this class of 
service are that very high output of good 
quality may be obtained w’ith fairly small 
tubes operating at relatively low plate 
voltage: and that unusual overall econ¬ 
omy of power consumption is possible be¬ 
cause the plate current is very low' when 
no signal is applied to the grid. To give 
these advantages, the class B amplifier 
circuit requires the use of two tubes in 
a balanced output stage preceded by a 
driver stage capable of supplying con¬ 
siderable undistorted power and the use 
of a power supply capable of maintaining 
good voltage regulation regardless of the 
variation of average plate current with 
signal intensity. It should be noted that 
the distortion present in the high power 
output of class B amplifiers is usually 
negligible, but is always somewhat higher 
for the ordinary range of signals than 
that obtained with class A amplifiers em¬ 
ploying much larger tubes capable of 
operating at the same maximum power 
output. 

Figure 3 show's a family of plate- 
voltage—plate-current curves of the tube 
when operated as a class B amplifier. In 
the same curve, in dotted lines, the grid- 



Fig. 8, above. 

Details of the grid support and plates. 


Fig. 9, right. 

Schematic circuit showing how the tubes may 
be used in a power rectifier circuit. With the 
proper connection of the grids, which are seif 
biasing, the tube may be connected to a source 
of A.C. and operated directly without a separate 
rectifier tube. 


current characteristics are also shown. 
Class B connection may be secured by 
connecting the suppressor grid directly 
to the plate and the screen directly to the 
control grid. The input signal is then ap¬ 
plied in a conventional manner as in all 
triode tubes. An inspection of the curve 
will show' that high grid-current flows 
when the plate voltage is low. 

Figure 4 is an interesting set of curves 
inasmuch as they indicate how the power 
(Uitput and plate current varies when two 
type 89 tubes are connected for class B 
operation, which in turn are driven by a 
single 89 in a class A connection. At A. 
the transformer ratio between the class 
A driver and class B stage is 2.4; the out¬ 
put load impedance from plate to plate 
being 9,400 ohms. In B of the figure, the 
input transformer ratio is 3.7 and the out¬ 
put impedance from plate to plate is 13,600 
ohms. It will be seen that in the first 
instance, the total harmonic distortion is 
about 8 percent and at B. the harmonic 
distortion is about 5 percent for maximum 
signal input. 

The base of the 89 is of the small 6-pin 
type as shown in Fig. 5. Its pins fit the 
standard six-contact socket which may 
be installed to operate the tube either in 
a vertical or in a horizontal position. For 
horizontal operation, the socket should be 
positioned with one filament pin opening 
vertically above the other. 

The D.C. resistance in the grid circuit 
of the 89 operating as a class A amplifier 
(either with triode or pentode connec¬ 
tion) should not exceed 1.0 megohm if 
self-bias is used. Without self-bias, the 
resistance should not exceed 0.5 megohm. 
The use of resistances higher than these 
may cause the tube to lose bias due to 
the grid current with the result that the 
plate current will rise to a value suffi¬ 
ciently high to damage the tube. 

The direct-current requirements of class 
B circuits are subject to fluctuation un¬ 
der operating conditions. The power sup¬ 
ply, therefore, should have as good regu¬ 
lation as possible to maintain proper op¬ 
erating voltages regardless of the current 
drain. For this purpose, a high voltage 
“B** battery or a suitably designed “B" 
eliminator may be employed. If the lat¬ 
ter is used, a rectifier tube of the mer- 
iCo7itUiuc(l on page 235) 




Fig. 6 

External view of the ampllfler-reclifier. 



Fig. 4 

Variation Of power output and plate current. 
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THE NEW "K" TUBE 

The efficient use of relays demands a vacuum-tube that has been 
designed specifically for such purposes. The author describes 
such a tube in the article below. 

By C. BRADNER BROWN 


Fig. A 

The **K'* tube, designed 
especiaMy for relay 
work. 
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Fig. 1 

A family of grid-voltage—plate-current curves. 



loniration starts with a piate voitage of 120. 



T he new *‘K” tube \vas developed 
in response to the need for a 
vacuum tube which would have 
more favorable characteristics for 
relay operation. The author having done 
considerable experimenting with photo¬ 
cell amplifier and associated relay equip¬ 
ment has come to the conclusion that 
the present high-vacuum tubes are not 
eminently suitable for relay operation. 
The main reason for this is found in the 
inherent action of a high-vacuum tube, 
When the grid voltage is changed, the 
plate current is changed, the amount de¬ 
pending on the change in grid voltage. 
This change in plate current, however, 
follows a smooth curve and therefore a 
point will be found at which the relay 
is pulled in with not quite enough force 
to operate the armature. This point is 
called the “threshold" of operation and 
when held at this current, the relay will 
chatter, resulting in the burning or pit¬ 
ting of the contacts. Even when oper¬ 
ated at the point of grid voltage cut-off, 
this condition will be found unless a con¬ 
siderable grid shift is used to operate the 
tube. 

The thyratron tube offers a much better 
characteristic for relay operation as the 
action of the grid is to turn the plate 
current on- -more in the manner of a 
snap switch. The type “K" tube is an 
adaptation of the thyratron tube using 
neon gas instead of the customary mer¬ 
cury vapor. The conducting gas is the 
secret of its peculiar characteristics which 
will be discussed later. It was con¬ 
structed using the elements of the old 
type CGI 162, because this tube has a 
circular construction using a cylindrical 
plate which considerably simplifies the 
calculation of electrostatic field strengths 
and surface densities. The operation of 
the gas filled three-element tube is as 
follows: 

The electrons emitted from the filament 
are accelerated toward the plate by the 
positive plate voltage. These electrons 
collide with molecules of neon, knocking 
loose electrons from the outer rings of 
the atomic structure. These released elec¬ 
trons are also attracted to the plate and, 
in turn, break up other molecules of the 
gas increasing the electron flow until the 
gas is thoroughly ionized. When it is in 
this condition, there are plenty of free 
electrons in the tube, and the resistance 


is very low which will result in the flow 
of large plate currents. It is necessary to 
use a filament which will withstand the 
bombardment of the positive ions which 
are necessarily released to be attracted to 
the filament. The coiled tungsten fila¬ 
ment used in the type “K" tube is admir¬ 
ably suited for this duty as it is very 
rugged and not affected noticeably by the 
positive ions. 

If the grid is made sufficiently negative, 
the plate current will be reduced to zero 
as all electrons emitted by the filament 
will be returned to the filament by the 
negative grid. The tube will be inactive 
in this condition, but current will begin 
to flow again as soon as the grid voltage 
is reduced to the cut-off point. When 
the current starts to flow, the tube will 
ionize and its resistance reduce to almost 
zero. Once started however, the grid i5 
powerless to stop the flow of current as 
the electrons art* being f'clvascd by the 
gas itself and not by the filament. The 
ionization can only be stopped by reduc¬ 
ing the plate voltage to a value sufficient 
to stop ionization. If alternating or pul¬ 
sating voltage is used on the plate, this 
condition is fulfilled at every cycle or 
alternation. The output of a full-wave 
rectifier particularly adapts itself to the 
operation of the type “K" tube and was 
used in the experimental relay hookuiis 
which were set up to test the operation 
of the tube. 

The remarkable characteristics of the 
type “K" tube are shown in the form of 
a family of plate-voltage—plate-current 
curves in Fig. 1. The sharp cut-off action 
when the tube is operated with a negative 
grid bias is extremely valuable when the 
operation of a relay is to be considered. 
The corners are naturally rounded off 
slightly when used with rectified A.C., 
but this action is not noticeable in actual 
tests. It can be seen that a sudden in¬ 
crease of plate current from zero to some 
positive value takes place when the nega¬ 
tive grid bias is reduced past a certain 
critical point. It is this “breakover" ac¬ 
tion which prevents the chattering of 
relay contacts and allows the use of much 
more insensitive equipment than normally 
is the case. Fig. 2 shows the ionization 
characteristics in the form of a plate- 
voltage—plate-current curve for zero grid 
bias. The current increase to above 200 
{Continued on page 245) 
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ER-RECORDER 

By DR. F. NOACK* 


erinaii Radio Expo- 
fiow n i)y the Gt'rman 
veral sets for the 
acturc of phonogi’a])!! 
^iiiy one exception, these 
aesigiied that only an amateur 
.^lO enthusiast could manipulate them— 
since they consisted mainly of the com¬ 
ponents requisite to making such records, 
and were not designed for convenient 
operation by the layman. 

This exception was the equipment in¬ 
troduced under the iiann* Schacktograph; 
it is illustrated in Fig. A in finished form 
and is the instrument shown at the suc¬ 
ceeding Leipzig Spring Fair. 

The Schacktograph incorporates a radio 
receiver chassis which includes a 3-stage 
A.F, amplifier capable of delivering an 
output of 2.5 watts; the output of this 
section of the instrument feeds into a 
magnetic reproducer which also is part 
of the assembly; then, there is the turn¬ 
table and its associated motor; finally, 
there is a microphone and a recording- 
reproducing h(‘ad. (To meet the demands 
of German power systems the Schackto- 


• The idea outlined in this descrip¬ 
tion of a novel German develop¬ 
ment, introduced at Leipzig Spring 
Fair, may be applied in many ways. 




graph is designed to operate at 110. 127 
or 220 volts. A.C.) 

Hy means of a switching system it is 
l)ossi!)l(» to arrange the circuit for a num¬ 
ber of services, to wit: (1) Disc record¬ 
ing of radio programs; (2) disc repro¬ 
duction of radio programs; (3) disc re¬ 
cording of impromptu programs; (4) disc 
reproduction of impromptu progi'ams; 
(5) radio program reproduction. 

In this particular machine the cutting 
needle may he steel, diamond or sapphire. 
The magnetic reproducer may be conveni- 
(Mitly disconnected from the circuit, and 
the output run into a dynamic reproducer, 
if desired; the field excitation current be¬ 
ing supplied at terminals on the receiver- 
The magnetic unit built into the chassis 
is used not only to reproduce the radio 
programs picked up by the set. but also 
as a means of monitoring the audio out¬ 
put of the A.F. amplifier portion of the 
assembly, before or during the recording 
of imiiromptu programs (such as singing 
or talking by the operator or his friends, 
etc.), 

A device of this nature achieves a ver¬ 
satility combined with utility that cer¬ 
tainly places it in a class by itself. In 


this instance of bringing ‘The mountain 
to Mohammed,’' the only requisite is a 
110-volt power line. 



Fig, A. The Shacklograph receiver-recorder. 



R. A. FESSENDEN DIES 

0 In the passing of Professor Reginald Aubrey Fessenden, who died July 22 at Hamilton, Bermuda, at the 
age of 65 years, the technical world mourns the loss of one of its most colorful pioneers. 

Although of Colonial American ancestry—the family came to Cambridge, Mass., in 1628—Professor 
Fessenden was born in Milton, Province of Quebec, Canada, 

His experimental work with radio dates from the early '90s, when he first investigated “Hertzian waves * 
and at that time held, against the opinion of other investigators, that these radiations, in their method of 
propagation, bore a direct relationship to light; and that they traveled as “continuous waves' and not as 
a “whiplash" action. He accomplished the radio transmission of speech by a commutator method in 1900, 
at Cobbs Point, Md.; in 1903 the distance had been increased to 25 miles through the use of the continuous 
arc. He instituted radio broadcast programs from Brant Rock, Mass., in 1906; a high-frequency alternator 
of hts design made this Practicable, 

Professor Fessenden's inventions include the loop antenna, silicon iron for transformers, high frequency 
alternator, the heterodyne principle, automatic relay radio, induction telephony by means of a copper 
diaphragm and exciting coil. Empire cloth, submarine telephone, echo-type depth finder, iceberg and sub¬ 
marine locators, the tracer bullet, ultra^audio sound signalling, and three hundred others. 

In the magazine series, “Men Who Made Radio,"* appeared a short biography and cover illustration, 
in colors, of Professor Fessenden, 

A man of strong will, he fought to maintain his convictions and often against almost overwhelming 
odds. He created a furore in the commercial world when, in 1925, he propounded the following oft-quoted 
Law of Invention: 

“No organization engaged in any specific field of work ever invents any Important development in that 
field, or adopts any important development in that field until forced to do so by outside competition." 

A man of high ethics. Professor Fessenden contributed greatly to placing modern invention on a plane 
by itself as a field worthy of the best efforts of an individual; in this connection he is quoted as follows: 
“Invention is an art; just as much so as painting, or doing fine machine work," 

In Memorium, we again, humbly, quote Professor Fessenden: “We shall be remembered for a hundred 
things, our literature, our surgery, our medicine. Our chemistry, our wars. But most of all we shall be 
remembered for our inventions," 


* RADIO-CRAFT, January 1930, page 309. 
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THE LATEST 
RADIO EQUIPMENT 


NEW NA-ALD SOCKETS 

T IIREK sockets, all of tlie t)-prong type 
are now available for coiisuiiier use from 
the Alden Manufacturing Co. The type 
illustrated at the extreme left is for base¬ 
board mounting; that in the upper center 



New Na-Ald sockets. 

for subpanel mounting; and that at the 
extreme right has a special flange suit aide 
fur subpanel mounting with two serews— 
that shown in the center having but a 
single hole. They are known respectively 
as types 486, 426, and 436. 


LYNCH ANTENNA KIT 


T up: September issue of this magazine 
contained an article on short-wave col¬ 
lectors. This article stressed certain types 
of construction for the ant(‘nna in onler 
to efficiently receive short waves. Another 
recoin men da t ion was the use of an an¬ 
tenna coupler connected as shown in the 
article—Fig. 2 at C —and pictorially illus¬ 
trated below, lleduction of noise pickup 
is accomplished by transposing the lead- 
in by means of transposition blocks con¬ 
structed as shown in the article and pic¬ 
tured below. All of the above apparatus 
are now available from the Lynch Manu¬ 
facturing Co. 



t 


Lynch antenna kit. 


RADIO CITY ADAPTERS 

N ew tubes mean new adapters, if test 
equipment is to be kept up to date. 
Shown below, at the extreme left, is an 
(‘xample of a 5-lio!e to 5-prong adapter 
suitable for use in tube testers, analyzers, 
radio sets, in fact anywhere where tubes 
are used. Manufactured by the Radio Cit> 
Products Co., they have been especially 
designed to accommodate the Service Man 
who must liave the proper adapter at a 
low cost. They are made in all types and 
sizes for all the new tubes including the 
new T-prung tubes which will be an¬ 
nounced shortly. 


R.F. CHOKE FOR THE 82 

T he recently announced 82, mercury- 
vapor rectifier, functions because of the 
ionization of the mercury in tlie tube. As 
the voltage applied to the tube increases, 
the mercury starts to ionize, slowly at 
first and then more vapidly until the maxi¬ 
mum ciiri'ent flows. This rapid increase 
in current gem*ratcs high-frequency cur¬ 
rents which must be prevented from en¬ 
tering the radio set if efficient operation 



Left, adapter: center. R.F. choke: right. 7-prong 
socket. 

is to be secured. Manufacturiu’s of the 82 
reeouimend a small R.F. choke to be in¬ 
serted in series with the “13" minus lead 
between the ])ower traiisfornuM* and the 
rilt(*r unit. ^'Uch a choke, nianiifaeturcd 
by tile Sun Radio Co., shown above at the 
center, is rated at 2 niilli-lienries and is 
capable of carying a current at 250 ma.. 
the rated value of the 82 rectifier. 


NEW 7.PRONG SOCKET 

A LTlb>rc;H the new 7-prong tubes have 
not been announced at this writing, 
they are “just around the corner," but 
manufacturers have alreaily produced the 
socket in anticipation of future business, 
as may be seen by reference to the photo¬ 
graph above (at the extreme right). The 
socket illustrated has many desirable fea¬ 
tures: the tiTiiiinals are well spaced: riv¬ 
eted to a single piece of Rakelite, and a 
lasting, firm ccuitact is Insured by the 
fact that additional springs keep the con¬ 
tact surface tight against the tube pins 
at all times. 



OAK S.-W. SWITCH 

O AK MANUFACTURING CO., bfl| 
feeling an all-wave switch tl 
noiseless in operation, has solved the pril 
lem of “switching noise" for short-wavi 
receivers and converters. This new switch 



New Oak all-wave switch. 


is said to have a lower contact resistance 
than any other radio switch now available 
—actually less than .001-olim. The contact 
is of the double surface-cutting type as 
may he seen by reference to the photo¬ 
graph above, and is silver plated to 
minimize deterioration. Other important 
advantages are a well-defined stop action. 
Rakelite dielectric, and rust-proof cadmi¬ 
um-plated frame. 


NEW BEEDE METERS 

THE Becde Instrument Co. announces a 
* new line of meti*rs for the Service Man, 
one of which is illustrated below. They 
are low priced ami some of the features 
include a D'Arsonval moving coil move¬ 
ment; large, laminated permanent raag- 
in‘ts: new method of gap spacing which 
minimizes the collection of dust; and 
sapphire bearings. They are made in vari¬ 
ous sizes and sensitivities to accommo¬ 
date every purpose. 



New Beede meter. 
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CROSLEY ROAMIO MAGNETIC SPEAKER 


ANY new and distinctive mechanical 
features have been incorporated in 
the new Crosley Roainio automobile re¬ 
ceiver depicted below. This small receiver 



The Crosley Roamio. 


is contained in a gray-silver metal case of 
a size snmll enough for easy installation 
either on the floor in front, between the 
driver and passenger; below the dash; in 
the rear, either fitted snugly against the 
driver's seat or between the passengers 
in front of the rear scat. 

A new type antenna, slung under the 
chassis of the car by two clamps, elimin¬ 
ates the removal of the upholstery in 
order to secure a satisfactory antenna. 
The tubes used are as follows: A '36 as 
a combination oscillator and detector; a 
*o7 as A.V.C. and second-detector; a '39 
as first LF. amplifier; a '36 as second 
l.F. amplifier; a '37 as first A.F. amplifier; 
and a 41 output stage. 


•■OHM-SPUN" RESISTORS 

IIM-SPUN,’' is the name given to a 
woven, new type resistor unit, manu¬ 
factured by the States Co. It is a light, 
non-inductive resistor. Instead of wind¬ 
ing the resistance wire on an insulat¬ 
ing form; it is spun in a plane, as 
shown below, so the current in adjacent 
wires flows in opposite directions, thus 
reducing the inductance to practically 
zero. f 

They are available in two typos; the 
type A for frame and the type B for flat- 
surface mounting. They are 6-inches 
scpiare and available in sizes up to 1,000 
ohms, *41 ampere each, in the type A 
niounting|| 


M agnetic speakers seem to be com¬ 
ing into their own again, to judge 
from the number of receivers, especially 
of the automotive type, that are making 
their appearance. As an aid toward port¬ 
ability, the new unique magnetic speaker, 
shown here, fills a long-felt want, for it 
is only 6*4 inches in outside diameter 
and but 3 inches deep. An unusual type 
of rotary drive between the armature 
and the cone is employed, which places 
the resonant frequency of the driving 
mechanism outside of the audible range. 
The pole i)ieces are of laminated iron and 
the rotary drive shaft is insulated elec¬ 
trically and acoustically at both ends by 



A imall magnetic speaker. 


rubber washers, to insure uniform repro¬ 
duction. 

This speaker, a product of the Best 
Manufacturing Co., is specially desirable 
in portable receivers, or in any location 
where space is at a premium. 


A UNIQUE VOLUME CONTROL 

B ecause the ear is more sensitive at 
the middle than at either end of the 
audio regist<M’, it is desirable to vary the 
volume of a radio receiver in such a man¬ 
ner that the low and high notes are not 
distorted. This feature is accomplished 
in the new device manufactured by the 
Alkm-Bradley Co., shown below. 





The Ohm-Spun resistor. 


Here's a real volume control. 


VOLT-OHMMETER 

T he Franklin Radio Corporation has 
recently announced their new model 1 
Voltmeter-Ohmmeter. Mounted in a 
laminated bakelite panel, and housed in 



An volt-output meter. 


a hardwood finished case, this instrument 
is designed for voltage ranges of 3, 30, 
and 600 volts, and olimmeter ranges of 
0-10,000 and 0-100,000 ohms. \Vhen used 
as a voltmeter, the instrument has a 
sensitivity of 1,000 ohms per volt. 

All necessary pin-jacks and push but¬ 
tons are mounted on the front panel; a 
4V^-volt battery ior the ohmmeter is 
hous(*d in the case itself. Of course, pro¬ 
vision is made for battery-voltage corn- 
pen.sat ion. 


TWO-SPEED MOTOR 


C HANGING from 33-1/.3 to 78 R.P.M. is 
accomplished by a single lever in this 
phonograph motor produced by the Gen¬ 
eral Industries Co., Inc. They are made 



A tv^o-speed phonograph turntable. 


in two types, the model D for 10- and 
12-inch records, and the model H for 16- 
inch records. All gears are enclosed and 
run in oil. 

Two additional features are the facts 
that (1) it will not overheat in closed 
cases and cabinets, and (2) absolute uni¬ 
formity of speed under severe variations 
of voltage fluctuations and record drag is 
maintained. 
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A LAPEL MICROPHONE 


In this, the final of a series of articles concerning the Lapel Micro¬ 
phone, electrical characteristics and application are discussed, for 
the first time, by Dr. SaxI, authority on physics and radio. 


PART II 


By DR. IRVING J. SAXL* 



I N our last article in Radio-Ckakt we 
have seen how the new lapel micro¬ 
phone makes possible free movement 
of the speaker before the audience; 
non-obvious pickup of his voice; and al¬ 
lows sound amplification to be thus intro¬ 
duced in places, and with individuals, 
where microphonic amplification would 
not be feasible heretofore. 

We have a tiny button, almost invisible, 
controlling the energy of many watts in 
loudspeakers all over an auditorium or 
convention hall. How is the transforma¬ 
tion of the sound impulses into electrical 
impulses from the lapel microphone 
achieved? 

We know already that the sound waves, 
striking the membrane of the microphone, 
produce a variation in the resistance of 
this microphone because the carbon gran¬ 
ules filling the space between the carbon 
button and the actual membrane is 
pressed more or less together. If a volt¬ 
age is applied between membrane and 
carbon button, the carbon granules will 
be able to conduct more current than if 
no pressure takes place. A sound wave 
is nothing but a succession of variations 
of the pressure falling upon the lapel 
microphone. These variations, which are 
almost proportionate to the sound energy 
produced, are converted through this mi¬ 
crophone as a variation of electrical 
impulses. 

Dependency of Sound From Microphone 
Current 

While there is, at present, no receiver 
existing—the action of which is perfectly 
linear to sound waves falling upon it — 
it is possible by proper engineering to 
select its electro-acoustical characteristics 
in such a way that a satisfactory sound 
reproduction is received. The first part 
of this transformation from sound into 
electrical energy takes place in the mi¬ 
crophone itself, and from here, naturally, 
the first control of the sound is affected. 

Consider, for instance, the electrical 
resistance of the microphone. By choos¬ 
ing proper carbon grains it can be varied 
from less than one hundred to several 
hundred ohms. This resistance has to 


* Consulting Physicist. 


be matched to the impedances of the in¬ 
put transformer, as shown in Fig. 1, the 
best performance taking place if the im¬ 
pedances at the output and input sides 
have approximately equal values. 

Another important item is the amount 
of current sent through the microphone. 
While it would seem probable, at first 
glance, that the amount of current would 
influence only the total quantity of elec¬ 
tro-acoustical impulses transmitted 
through the microphone, it will be readily 
seen by reference to Figs. 2A and 2B that 
not only quantitative but definite qunlitn- 
five cluingi^s of t hr trunsmiticd sou fid take 
plaev, in accordance with the amount of 
current transmitted through the micro¬ 
phone. 

Figs. 2A and 2B show the frequency 
response characteristics of this lapel mi¬ 
crophone taken both at a current of 10 
and 20 milliamperes passing through the 
microphone. It wMll be readily under¬ 
stood that the total acoustical energy 
produced with 20 iiiillianiperes is differ¬ 
ently distributed over the entire frequency 
range than it w'ould be with 10 niilliain- 
peres. It is especially remarkable that 
the production of tl»e highest frequencies, 
about 0,000 to 7,000 cycles, and the lowest 
frecpicncies, have increased several times 
more than the maxiniuni energy output, 
which takes place at 2,000 cycles per sec¬ 
ond. This means, that by passing more 
{Coiitinut'd on page 2.28) 
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Circuit showino the method of operating a diode 
detector and A.VX. arrangement in one tube. 


OPERATION AND SERVICE OF 

AUTOMATIC VOLUME 
CONTROL SYSTEMS 

This is the final article dealing with the operation 
and service of automatic volume control systems. 

By W. S. WILLIAMS 


T he September issue of this magazine 
contained the first part of an article 
dealing with the theory of operation 
of A.V.C. systems. In this issue, the 
practical application of A.V.C. systems 
will be discussed. 

The hookup of a complete receiver us¬ 
ing A.V.C. is shown in Pig. 4. This re¬ 
ceiver was built by the author and all 
resistor and condenser data are given. In 
other types of receivers the bias voltage 
and the plate resistor for the volume- 
control tube will probably have to be 
changed, and the best means of arriving 
at the proper values is by trial. 

We have considered the necessary 
parts, the adjustment of the various op¬ 
erating potentials and some of the 
troubles encountered, but have said little 
about how the automatic volume control 
worked. The A.V.C. tube operates under 
conditions similar to a power detector. 
That is. it i.s biased to cut-off. or until 
no plate current flows. When a tube op¬ 
erating under this condition has an alter¬ 
nating voltage impressed upon its grid, 
the bias is reduced by an amount equal 
to the apjdied voltage during the positive 
half of the cycle, and plate current flows; 


tlie amount of current that flows being 
proportignal to the impressed voltage. 
Now, on the negative half of the cycle, 
since the tube is already biased so that 
no current flows, an increase of negative 
voltage cannot produce any change in 
plate current. This results in an inter¬ 
mittent flow of current, which in the case 
of the power detector, produces a voltage 
droj) across the primary of the first audio 
transformer. In the case of the A.V.C. 
tube, this current, flowing through the 
plate resistor, produces a voltage drop. 
This voltage is added to the normal bias 
afforded by the cathode resistor and de¬ 
creases the sensitivity. Now, with the vol¬ 
ume-control tube operating under the same 
conditions as a power detector, as soon 
as any signal is impressed on its grid 
the sensitivity w*ould be reduced and the 
output would be very low. But as said 
before, it is biased to cut off and a little 
beyond, and current docs not begin to flow 
until the signal is strong enough to pro¬ 
duce a satisfactory output. 

Diode A,V.C. Systems 
The second type of A.V.C. to be consid¬ 
ered is the diode or two-element detector. 
In this system, a single tube serves both 


as detector and volume control, A con¬ 
ventional three-element tube is usually 
used, one element being connected to the 
cathode, while the other, either the plate 
or the grid, serves as the anode (plate) 
of a simple rectifier. In some instances 
the plate and the grid are connected to¬ 
gether and used as one element. 

Since the tube functions as a rectifier 
there is no gain, in fact there is a dis¬ 
tinct loss which requires some amplifica¬ 
tion before it is applied to the output 
stage. In many instances, two or more 
stages are used before the output stage. 
The advantages claimed for this system 
are better fidelity, ability to handle a 
greater input, and the fact that the de¬ 
tector also functions as a volume control. 
This last sounds like doing the same 
work with fewer tubes, but this is offset 
by the A.F, amplification needed. As 
for fidelity, it is doubtful whether a power 
detector introduces more distortion than 
the extra audio stages. Besides, when a 
tone control is used, fidelity becomes al¬ 
most an unknown quantity. With refer¬ 
ence to its power handling ability, one 
cynical observer, after viewing a hookup 
{Continued on page 239) 



Th« antenna and R.F. coil *econdaries are wound with approximately 110 turnt of No, 28 enameled wire; oscillator-grid coll, 85 turns of same size wire; 
tickler, 50 turns No. 32 enameled. All forms Ins. in diameter. The oscillator and grid coils are wound end to end (grids adjacent); the spacing 
between windings is Vs in. The antenna coil and R.F. chokes consist of 400 turns of No. 38 wire, scramble wound on a bobbin '/ 2 -in, In diameter. 
Tuning condensers, .00035-mf. The l,F. transformers were made at home by winding chokes as described and shunting them with 75 mmf, tuning 
condensers; the primary and secondary are spaced about 1. inch. The fixed section of the oscillator trimmer condenser has a capacity of about .00065- 
mf.; the variable section, a capacity of 200 mmf. 
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A very compact unit; it may be located in 
almost any convenient spot. 


A MODERN 3-TUBE 
REFLEX RECEIVER 

Here's a description of a "three-tube" receiver 
which revives the once much-used reflex system. 

By H. G. CISIN, M.E. 


T he PZ pentode and other more recently announced tubes 
offer many fascinating possibilities to experimentally- 
inclined radio fans. These tubes may he used advanta¬ 
geously in T.K.F, circuits. sui)erheterodynes and prac* 
tically all other standard circuits. Kealizing this, it was decided 
U) try out some of the new tubes in the “retlex’* circuit: several 
different combinations were tried, with very excellent results. 

It seems as though tiie reflex circuit has been unjustly 
neglected by radio engineers. Five or six years ago, the writer 
had occasion to test a number of the rellex sets designed by 
David Grimes, and even at that time, remarkable resuhs were 
obtained with the circuit. Taking advantage of the great ad¬ 
vances and improvements in vacuum tubes, it is now possible 
to design a three-tube reflex, capable of outperforming a modern 
four-tube T.R.F. receiver and superior to the old rellex sets 
having six and seven tnbes. 

In the reflex circuit described in this article, a PZ pentode 
serves the dual functions of first It.F. and power A.F. amplitl- 
cation; the first R.F. portion of the circuit being untuned. 

A tuned circuit is used to couple the two R.F. stages. A 
variable-mu type of pentode, the 58, is used in the second stage. 
This is coupled by means of a tuned impedance to the detector. 
Tlie inductance is the secondary of a standard R.F. coil; the 
capacity is furnished by the second .00035-inf. section of the 
dual variable condenser. 

One of the new general-purpose, type 56 lubes is used as a 
detector. The A.F. output of the detector is reflexed (fed back) 
through the type PZ pentode, which is thus made to function 
doubly—in the first instance, as an R.F. tube, and, finally, as 
the A.F. output tube. 

The 2,500-ohm field coil of the dynamic reprod\icer serves as 
the filter choke; this imhiclaiice is bypassed by two 4 mf. elec¬ 
trolytic condensers; the capacity specified is sufficient for re¬ 
ducing the hum to a negligible value. 

The screen-grids, cathodes, etc., of all the tubes are bypassed 




Fig. 1 

Schematic circuit of the receiver. 
Note that it is, in reality, a four- 
tube set, although only three are 
used for reception; the fourth be¬ 
ing a rectifier. A 5S. a PZ pentode, 
and a 27 are the tubes used in the 
radio receiver proper; while a stand* 
ard SO is used in the rectifier unit. 
Refer to the List of Parts for the 
constants. 


by small fixed condensers wherever necessary, thus assuring 
smooth operation. 

Volume is controlled by means of a 10.000 ohm “tapered’' 
potentiometer connected in tlie cathode circuit of the type 5S 
tube. A fixed series resistor 11, limits the minimum negative 
grid bias. 

An .\m|)erite is employed in series with the primary winding 
of the power transformer. This keeps operation normal regard¬ 
less of line-voltage fluctuations and also serves as a protection 
to the tubes and other components of the receiver. 

Constructional Data on the 3-Tube Reflex 

Six socket holes are drilled in the aluminum sheet before the 
latter is bent to the size specified for the chassis. The hole 
for the tlush-mounted power transformer is also cut at this time. 

After the chassis is formed, the wafer sockets are mounted. 
One of these, the speaker connection socket 26, is mounted on 
the rear chassis wall. 

The power supply transformer, 31, is mounted next and then 
tlie dual variable condenser 7, 17 and the antenna binding post. 

1. No ground post is necessary, as no external ground is used. 
The trimmer condensers, 7A, and 17A, are fastened in the in¬ 
sulated framework at the side of the dual variable condenser. 

The chassis is next turned upside down and the R.F. choke 

2, and tlie three electrolytic condensers 25, 25A and 29 are 
fastened on the rear cliassis wall. Fixed condensers 21 and 
16, R.F. choke 20 and the potentionieter-and-switch unit 12. 32 
are mounted on the front chassis wall. The R.F. coils 6 and 
15 are mounted on the underside of the chassis; dual condenser 
8, 9 is mounted on the side wall. Finally, the various fixed 
condensers, flexible resistors, etc. are fastened in position. These 
are soldered as close as possible to the part with which they 
function. This reduces and simplifies the wiring. 

Having completed the assembly, the set is now ready for the 
wiring. A break is made in one of the leads from the primary 
of the power transformer 31, and the switch 32 and Amperite 
socket 33 are connected in series in this circuit. Diagonally 
opposite socket terminals are used for the Amperite, (viz: one 
small prong terminal and one filament prong terminal). 

The PZ tube uses a 5-prong socket. The control-grid con¬ 
nection is made at tlie terminal separated from the other four. 
Of these other terminals, the two center ones are for filament 
connections. Looking at the underside of the socket, the plate 
terminal connection is at the left, while the screen-grid is at 
the right. 

Looking at the underside of the 6-prong type 58 tube socket, 
the two large terminals are for the filament leads. The next 
terminal to the right is for the cathode connection and to the 
right of tins is the suppressor-grid terminal, which is connected 
back to the cathode externally\ i.e., at the socket terminals. 

To the left of the filament terminals is the plate terminal and 
the remaining terminal is for the screen-grid connection. The 
control-grid connection is made at the cap of the tube. 

The 56-tube socket is connected the same way as a *27, The 
{Continued on yage 239) 
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SOME INTERESTING 
LOUDSPEAKER FACTS 

Some preliminary loudspeaker data is given in this first of 
a series of articles which will deal with the use of multiple 
speakers in radio sets. 

By ELI M. LURIE 



M any technical articles have been 
written on various types of ra¬ 
dio loudspeakers. To read and 
understand this avalanche of 
information would re(|Uire considerable 
effort and time. In order to obviate such 
a tiresome procedure, this article has been 
prepared. Although it is by no means a 
complete thesis on the subject, it does 
contain the basic principles behind the 
modern loudspeaker. Some of the ma¬ 
terial has been compiled from notes, while 
most of the information has been taken 
directly from engineering journals dat* 
ing as far back as 1925. 

We generally associate the dynamic 
loudspeaker with recent progress but 
though the speaker of today is really new, 
the basic idea is not. As early as 1898 
Sir Oliver Lodge, the renowned English 
scientist, was issued a patent on this 
identical thing. As a matter of fact, it 
was he who made the first permanent 
magnet dynamic type of speaker. In 
Fig. 1 is shown a sketch of his idea. A 
bar-magnet is used to supply a constant 
field. The voice coil is suspended as 
shown and when a fluctuating current 
passes through the coil it moves right and 
left. Thus, a real dynamic speaker 


was engineered over thirty years ago. This 
same principle is used in the Telauto¬ 
graph writing machine, the device used 
in banking institutions, hotels etc. for 
the reproducing of one’s handwriting at 
a remote location. 

One of the greatest handicaps in the 
design of a loudspeaker is inherent reso¬ 
nance. At the present time there is no 
type of speaker that does not have some 
resonance. By this is meant the ten¬ 
dency of the different parts of the speaker 
to continue to vibrate after the signal has 
stopped. 

In the magnetic type of loudspeaker 
the cone driven by a pn'wic ?HOi<r or vi¬ 
brating reed, usually a brass or steel rod 
of about 3/64-inch in diameter. A per¬ 
manent magnet is generally the polariz¬ 
ing agent. Now the prime mover or reed 
is a tuned mechanical system that has a 
definite resonant point. This resonant 
point can be varied by damping or limit¬ 
ing the vibration of the reed, but if (lamp¬ 
ing is used in order to either raise or 
lower the resonant point above or below 
the audible-frequency sp(‘Ctrum, there will 
naturally be a considerable loss in 
intensity. 

Ueferring to the iliaphragm or cone of 
the speaker, resonance will usually take 
place at the fundamental frequency, and 
will always be accompanied by a series 
of overtones which will vary in regard 
to the fundamental; in other words, they 
may be two, three, five or six tinms the 
frequency. In fact, there may not only 
be even harmonics, but any odd number 
as 3.6 times the fundamental frequency. 
This, naturally, aggravates the resonant 
condition, and in a way is similar to the 
reed in that they are both tuned resonant 
systems; the difference being that the 



Fig. 1 Fio- 2 ^ 


resonant positions of one will not coin¬ 
cide with those of the other. If each is 
allowed to vibrate separately, it is pos¬ 
sible to draw two resonant curves of the 
situation as in Fig. 2, 

Harmonics in Speakers 

In any electrical circuit where close 
coupling between two separate circuits 
exists, a resonant curve of the complete 
unit will have two distinct humps. This 
phenomenon is analogous to the combining 
of both the reed and cone, which is gen¬ 
erally done by fastening the reed securely 
to the apex of the cone by means of a nut 
and thread. The resonance curve drawm 
for this combination will be that of a 
composite vibrating system and will have 
two humps similar to that of the two 
tightly coupled electrical circuits. The 
harmonics have not b(*en shown; the ac¬ 
tual effect of these would be to superim¬ 
pose little ripples on the main curve. 

Thus it can be readily understood why, 
up to the present time, we have been un¬ 
able to obtain flawless and perfect repro¬ 
duction. Perhaps it would be unwise to 
say that perfect reproduction is impos¬ 
sible, but it is true that, until we learn 
how to entirely eliminate the natural ef¬ 
fects of resonance, perfect reproduction 
is very improbable. Efforts have been 
made to design a speaker with a continu¬ 
ance of resonant positions, the ultimate 
idea being to approach the ideal by mak¬ 
ing use of resonant points all over the 
roviplete spectrum, so that the aperio- 
(licity of the speaker will depend on the 
resonant points and not on the vibration 
that is normally associated with the cone 
when in iinresonant oscillation. The big 
problem with such a speaker is to cause 
the amplitude of vibration on the reso¬ 
nant positions to conform to the applied 
input in such a manner that a linear con¬ 
dition between input voltage and power 
output is the result. Otherwise, the am¬ 
plitude of some of the resonant positions 
will be much greater than others, with the 
resulting non-linear response character¬ 
istic. The more resonant points that are 
used and the closer together these points 
are grouped, the closer the ideal condition 
will be approached, provided of course, 

{Continued on page 241) 
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THE WHY AND WHEREFORE OF 

TUNING METERS 


By L. VAN DER MEL 


A TUNING METER, as the name 
implies, is a device used to 
indicate when the radio re- 
* ceiver is tuned to the peak of 
the signal (tuned exactly to reso¬ 
nance). It is not necessary that the 
device itself be a voltmeter or a niil- 
liamineter; all that is required is some 
form of indication when the signal has 
been fully tuned in. Tuning meters 
are used in sets where the selectivity 
is high, and therefore some means is 
necessary to determine exactly when 
the carrier is tuned in, so good quality 
may be secured. (Especially useful 
for short-wave work.) 

In receivers of the superheterodyne 
type, a hissing noise may be heard 
when tuning between stations, which dis¬ 
appears when tuned to resonance because 
of the demodulation of the noise by the 
stronger carrier. If, in such receivers, 
a tuning meter is employed to indicate 
exact resonance, clear reception is in¬ 
sured. In any event, they are used in 
modern receivers, and a knowledge of 
where they may be used and “why” is 
essential for good servicing. 



Photograph of a commercial tuning meter. Note that 
scale is reversed from top to bottom. 


the 


The D.C. Meter 

Most people are familiar with the ac¬ 
tion of the ordinary D.C. millianmieter 
used so extensively in modern radio serv¬ 
ice work. It is commonly known that 
they will not read A.C. Why? Refer to 
the diagram of Fig. 1. Here is shown 
an A.C. voltage applied to a D.C. meter. 
During the positive halves of the cycle, 
the pointer of the meter tends, let us say, 
to move up the scale to the right, and 
during the negative half of the cycle it 
tends to move off the scale to the left. 
If the frequency of the voltage is very 
low, the pointer of the meter is able to 
follow the variations of the impressed 
voltage, although no steady reading can 
?)e obtained. As the fre<iiiency of the 
voltage is increased, the mechanical in¬ 
ertia of the pointer prevents its following 
the rapid variations in the applied voltage 
so that its reading (if it reads any value 
at all) is the average value of the im¬ 
pressed voltage or current through the 
meter. In other words, any D.C. meter 
reads average values only. 

The average value of the sine wave 
shown in Fig. 1 is obviously zero, and 
hence the meter reads zero. Even if the 
frequency is so low that the pointer is 
able to follow the variations faithfully, 
the average reading of the meter is zero. 
This leads us to the conclusion that just 
because a D.C, meter reads zero does not 



Fig. 2, center. Where the tuning meter may 
be placed. 

Fig. 3, below. Why the tuning meter reads. 



Circuit showing how the tuning meter may be 
used in a superheterodyne. 


necessarily mean that no current is 
flowing through it—in fact, if the peak 
value of the A.C. through a D.C. meter 
is great enough, the meter may burn 
out while it is reading zero! 

Where to Use the Tuning Meter 
If the above is true, where, then, 
may such a meter be connected in a 
radio set in order to indicate the sig¬ 
nal strength? Suppose it is connected 
in the plate circuit of an amplifier as 
indicated in Fig. 2. If the amplifier is 
of the class A type, the plate current 
variations through the meter will in¬ 
crease above and decrease below the 
value of current flowing when no sig¬ 
nal is received: furthermore, the 
amoJint of increase is equal to the amount 
of decrease, and hence the signal varia¬ 
tions have no effect upon the normal read¬ 
ing of the meter with no signal received. 
Obviously, the plate circuit of a class A 
amplifier is no place for a tuning 
meter. 

If it cannot be placed in the usual am¬ 
plifier, let us see what happens in the 
detector circuit. If the value of resistor 
U in Fig. 2 Ije increased so the tube is 
now a detector (which is the same as 
connecting the meter in the detector cir¬ 
cuit), the amount of increase above nor¬ 
mal current (the increase being due to 
a signal) is greater than the decrease 
below normal (due to the negative half¬ 
cycles of the same signal). The plate 
current now flowing through the meter, 
because of the signal, is shown in Fig. 3. 
It is seen that the plate current reading 
of the D.C. meter has increased by an 
amount A because of the signal. Thus 
we may conclude that a D.C. milliam- 
nieter may be inserted in the plate cir¬ 
cuit of the detector (power detector as¬ 
sn meil) and the meter may be called a 
“Tuning Meter.” 

Further, it should be pointed out that 
if the detector circuit in which the meter 
is inserted is of the grid-leak and grid- 
condenser type, the reading of the meter 
will decrease with an increase in signal 
strength which, of course, is contrary to 
the action of power detector. 

The Tuning Meter in A.V.C. Circuits 

An examination of some of the more 
recent commercial receivers employing 
automatic volume control (A.V.C.) will 
indicate that the tuning meter, if any, 
is connected in the plate circuit of the 
amplifier circuits, usually the I.F. ampli¬ 
fier in superheterodynes—which at first 
(Continued on page 240) 
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BUILDING yOUR OWN 

A. F. CHOKE COILS 

By C. H. W. NASON 


F ilter chokes designed for a given 
inductance require calculations far 
outside the abilities of the average 
amateur. Before discussing actual 
simplified design methods it might be 
well, however, to discuss briefly the fac¬ 
tors involved. Certain relations are in¬ 
volved in the design of the magnetic cir¬ 
cuit which are briefly as follows: 

Tf/r/oJ* Efiuation Unit of ExprcHttion 

II (Ihe magnetic 

fiirro) 4 |>1 N 1 Cilhorts i»cr Cm. 

q. (the Ilux) u 11 A Maxwells 

H (the llux density 1 ‘I>/A Cnussos 
u (the perineahility) It/ll Nmnoric value. 

In these e(|iintloiLs : 

1 = the iiiagiietle pntli in oms. 

A = tlu* <*ross se<*ticin of the core in sq. cms. 
N = th(‘ iiiiiiilM’r of turns. 

1 = the eurrent in amperes, 
pi = :!.l lid 

If we pass a gradually increasing cur¬ 
rent through the winding surrounding a 


magnetic material the relation of B to H 
is as shown in Fig. lA. If the current 
through the winding is now decreased it 
will not follow the original path of the 
curve but will take another course as 
shown in Fig. IB. Thus for a given 
value of H a twofold value of B corre¬ 
sponding to Q and to R in Fig. IB are 
found. (This is due to the residual mag¬ 
netism in the core and the condition is 
known as “hysteresis.” Naturally, the 
smaller this loop the better is the core 
material for magnetic purposes.) 

If with a fixed D.C. magnetizing force a 
small A.C. voltage is superimposed,a minor 
hysteresis loop appears as is indicated in 
Fig, 1C. It is from the minor loop that we 
determine the permeability of the core ma¬ 
terial to alternating currents, and it is 
Uu... that we employ in calculating the in- 
(Coiithiurd on page 243) 
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Fig. 3 

For a given inductance and D.C. through the core, the number and size 
wire may easily be determined by means of tha chart above. For an 
inductance of 20 henries, with 120 ma. through the core, 6,700 turns of 
No. 35 wire should be used on the core indicated in Fig. 2. 
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CONSTRUCTING 

ADAPTERS FOR 

By F. L SPRAYBERRY* 


T he .iverage Radio Service Man 
views with dismay the ever chang¬ 
ing design of vacnuin tubes. Each 
season sees new types differing in 
design from previous ones. For a long 
time the standard tube was of the tliree- 
element type, the base of which used four 
prongs, ilowever, the public demand was 
for A.C. operation, and the four-prong 
i-ubes available at that time were not 
suited for operation on raw A.C.—this 
was particularly true of detector stages. 
Therefore, the tive-prong tube emerged 
and became a commercial product. At 
least one was used in every A.C. operated 
receiver. 

The next major cliange in design was 
the screen-grid tube. First ther(3 was the 
foui-prong ’22 type which was to be op¬ 
erated on batteries. It was not long 
until the companion tube for A.C. opera¬ 
tion was released; this was known as 
the '24. The next change in radical tube 
<iesign was the power pentode or ’47. 

The present season sees a variety of 
new tubes announced, several of which 
have a six-prong base. There will also 
be a tube having a seven-prong base. The 
next will be a ——? 

Itadio testing e(piipment is, as a rule, 
designed to test the circuits of tubes in 
general use at the time that equipment is 
being manufactured. The manufacturers, 
of course, have no way of knowing the 
types of tubes that will appear in the fu¬ 
ture. As a consequence of the continued 
change in tube design over a period of 
several years, many fine pieces of radio 
test equipment have become obsolete, as 
they wMll not test the more modern tube 
circuits. 

Many Service .Men think that it is neces¬ 
sary to junk this eciuipment and purchase 


new equipment. This is not strictly true. 
Two courses are open to owuiers of old 
test e(iuipment. This equipment may be 
rewired (old testers may easily be re¬ 
wired and brought up to date), or; the 
owMier of such eciuipment may use stand¬ 
ard adapters making it possible to test 
the new tube circuits. Rewiring is usu¬ 
ally more expensive and for that reason 
many Service Men prefer to use adaiiters. 

The purpose of this article is to inform 
owners of old test eiiuipment just how 
they may bring their e(juipment up to 
date by using adapters. We shall cover 
each well-known line in the following or¬ 
der: .Jewell, Weston, Supreme, Hickok. 
Dayrad and Keadrite. Data is given as 
to the type of adapter required for each 
of the most popular testers of these makes. 
As these adapters are commercially avail¬ 
able, they are best described by reference 
to their regular (Na-Ald) stock numbers. 

Adapters for Jewell Testers 

Xo. i)42. Fig. 1, is use<l with the 
and 123A testers. It permits testing from 
a five-hole socket. It is to be attached 
to the regular test plug. 

No. 945J. Fig. 2. is used with models 
133, 133A and 137. The plate and grid 
connections are crossed, the cathode be¬ 
ing open. The adapter is placed in a tive- 
hole socket and the test plug in the 
adajder. Refer to the instruction booklet 
for these testers for the further use of 
this adapter. 

No. 952.T, Fig. 3, may be. used with all 
Jewell models. It is a UX adapter having 
u split-plate circuit with two 52-iii. ex¬ 
ternal leads for connecting a pair of head¬ 
phones or a milliuiinneter in series with 
the plate circuit. 

.\o. 949K, Fig. 4, is a UX adapter hav- 


* S<Tvico Consultant, National Ka«lio Inslituto, Wiishiiis'ton, P. C. 
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Twenty-nine out of one hundred eighteen adapters are 
described in this first of a series of practical articles. 


TEST EQUIPMENT 


ing 8-iii. leads from both filament ter¬ 
minals. Used to test Kellogg “overhead 
filament” type tubes. It is inserted in 
the tube socket of the receiver. The fila¬ 
ment leads are then connected to the 
overhead filament contacts of the receiver. 
May be used with Jewell Models 133, 
133A, 198, 199, 408, 409, 444, 577, 578, 
579, 581 and 660. 

No. 932, Fig. 5, is a twin-adapter for 
testing the circuits of types ’22, ’32 and 
*34 tubes, using old-type 198, 199 and 581 
testers. One adapter is placed on the test 
plug and the other in the tube socket of 
the receiver. The control-grid circuit 
is completed with the lead provided for 
that purpose. 

No. 992, Fig. 6, is a similar adapter 
to adapter No. 932 except that it is made 
for types ’24, ’35, ’36, ’38, ’39, ’44 and ’51 
tubes. It is to be used with old-type 198, 
199 and 581 testers. 

No. 974, Fig. 7, is for testing the cir¬ 
cuits of pentode tubes. This includes the 
types GA, LA, PZ, ’33, 46 and ’47 The 
adapter is of the twin type; one-half goes 
on the test plug and the other in the tester 
socket. May be used with the models 
198, 199, 408, 409, 577, 578 and 579. 

No. 965 DW, Fig. 8, is used for circuit 
tests on six-prong tubes such as the types 
57 and 58. It is a twin-adapter, one-half 
of which is to be placed on test plug and 
the other in the tester socket. May be 
used with models 198, 199, 408, 409, 477, 
578 and 579. By breaking the suppressor- 
grid lead this adapter may also be used 
to analyze the types 41, 42, PA and PZU 
tube circuits; connect the short lead to 
the control-grid stud on the analyzer plug 
and the long lead to the control-grid pin¬ 
jack in the analyzer. 

No. 965DSW, Fig. 9, is for testing the 
circuits of types 57 and 58 tubes. It is 
a twin-adapter having split suppressor- 


grid leads which are to be connected to 
the tip jacks provided on the Jewell 444. 
Also tests types 41, 42, PA and PZH tube 
circuits as directed above. 

No. 964DS, Fig. 10, changes a six-prong 
plug to a four-prong plug, used with the 
Jewell 660. May also be used with any 
test(‘r having a basic six-prong plug. 

No. 965DS, Fig. 11, changes a six-prong 
plug into a five-prong plug. Used with 
the Jewell 660 May also be used with 
any other tester having a six-prong plug. 

No. 982, Fig. 12, is used with all tube 
testers having a 2.5 volt socket. This 
adapter is made for testing the type 82 
and 83 rectifiers in tube testers only; do 
not use with a set analyzer. It incorpor¬ 
ates a switch for changing from one plate 
to the other and includes the necessary 
resistor. Use the type ’45 socket in the 
tube checker for the 82 and the type 
’71A socket for the 83. Used with mod¬ 
els 209, 210, 214, 534, 535, 536, 538, 540 
and 597. 

No. 944JY, Fig. 13, permits the reading 
of plate current for the 2nd plate of an 
’80 rectifier. May be used with the fol¬ 
lowing Jewell testers: 198, 199, 209, 408, 
409, 577, 578, 579 and 581. 

No. 965CG, Fig. 14, may be used with 
Jewell Models 214, 533, 534, 535, 538, 540 
and 597 tube checkers to test the types 
41, 42, PA and PZH tubes. The adapter 
is to be inserted in the ’36 socket, or any 
five-hole socket wired for a filament po¬ 
tential of 6.3 volts. 

No. 954 KPC, Fig. 15, is for testing the 
GA, PZ, ’33, 46 and ’47 type tube in Jewell 
209 and 210 tube checkers. It is to be 
inserted in a 2 or 2.5 volt (filament) four- 
hole socket. 

No. 965KS, Fig. 16, is for testing the 
types 57 and 58 tubes in the following 
Jewell tube checkers: Models 209, 210, 
[Conthiut'd on pa(jv 245) 
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Fig, 3 

Constructional details of the new filament 
transformer. 


E VERYOXE who owns one of the 
Hamniarlund Roberts Hi-Q 29 re¬ 
ceivers is familiar with their all 
around good performance. The R.F. 
coils are designed to be used with the 
high-gain type of radio tubes and the R.F. 
circuit is sufficiently filtered and shielded 
to permit the use of the new type tubes 
without adding any parts to it. 

The Hi-Q “Master A.C.” model is de¬ 
signed to use the 15-volt type of tube in 
all but the last A.F. stage. This tube is 
both difficult to obtain and expensive. 
Now. by making the changes described 
here, the operating cost and expense of 
tube replacement are reduced to a mini¬ 


HOW TO 

REWIRE THE HI-Q 29 
FOR THE NEW TUBES 

By HUBERT LEE FRAZIER 


mum; also, the sensitivity and tone of 
the receiver are greatly increased. Figure 
1 is a complete wiring diagram of the 
finished receiver and power supply, with 
all the parts marked for identification. 

Disconnect the reproducer and power- 
supply unit from the receiver chassis and 
remove both the power-supply unit and 
the set chassis from the cabinet. Remove 
the tubes from the power supply unit and 
the set chassis, and begin the rewiring 
of the latter unit first. 

Rewiring the Receiver 

Remove the wires from the socket 
terminals marked P. F and F. connecting 
the wires taken from terminals marked F 
to the terminals marked P and G of Fig. 
2. Next, remove the wire that runs from 


the post marked C on the filament wind¬ 
ing of the power pack to the bottom of 
the “C“ bias resistor, and connect the wire 
that w’as taken from terminal P on the 
tube socket to the post marked C on the 
filament winding of the power compact. 
Xow remove the wires from the posts 
marked F on the power compact, and run 
new leads from these posts to tlie socket 
terminals marked F. The filament trans¬ 
former is now disconnected from the A.C. 
line cord. This transformer is either re¬ 
wound according to instruction in Fig. 
3, or is replaced with a new' unit having 
one 2.5 volt. 2 ampere winding, and one 
2.5 volt, 7 ampere winding. Mount the 
new or rewound filament transformer on 
the power supply unit and continue with 
the rewiring. 
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Pictorial diagram of the revised HPQ 29 receiver, A new filament transformer must be rewound 

as shown In Fig. 3. 


Connect the wires taken from the posts 
marked F on the pow'cr pack to the 2.5 
volt, 2 ampere winding on the filament 
transformer. Ui)on tracing these wires 
they should be found to connect to the 
fahnestock clips numbered 5 and 6. These 
are the filament supply leads for the last 
A.F. tube. Connect the two wires taken 
from the filament secondary of the 15- 
volt transformer to the 2.5 volt. 7 ampere 
winding-of the new filament transformer; 
from the center-tap of tliis winding crm- 
nect a wire to the bottom of the “C“ bias 
resistor. The center-tap of the 2.5 volt, 
7 ampere winding connects to clip No. 10. 
Reconnect the primary of the filament 
transformer and the A.C. line cord. 

The power supply unit is now ready 
for testing. Use a high-resistance type of 

(Continued on pofje 235) 





Complete ichematic circuit of the revised HI-Q 29. The old tubes h4ve been replaced by the types ’24 and '27. 
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PROFITS VIA THE SERVICE LAB. 


♦ 


W E have found, after a thorough 
test over a period of six and 
onehalf years, that a well- 
equipped service department is 
an asset to the radio sales department as 
well as profitable from a servicing stand¬ 
point These statements are based on 
our operations as the radio service de- 
])artmeiit and RCA Victor sales division 
of a music house which has been estab¬ 
lished for 27 years. 

This laboratory, illustrated above, was 
built with the intention of expansion 
as business increased and as improved 
equipment was brought out. There are 
ten (10) panels in use, most of them be¬ 
ing either 12 x 12 in. or 12 x 24 in. The 
connections are shown below. The first 
panel reading from left to right is blank; 
it was at one time a tube analyzer, 


— By M. C. MANCILL — 

but was replaced with a Sylvania Vis-0- 
Metor. 

Panel No. 2 is a decibel meter which is 
used to test speech amplifiers and audio 
systems in radio sets. 

Panel No. 2 is a tube rejuvenator which 
was used in the early days for rejuvenat¬ 
ing tlioriated-filament tubes; it is still 
very useful, but to make it even more 
valuable, six UY sockets have been wired 
in for preheating, in conjunction with a 
Weston 565 analyzer (which is kept in 
the laboratory). 

Panel No. 4 is a Leeds and Northrup 
Wheatstone bridge which is used for 
checking resistances and for making vari¬ 
ous other measurements. 

Panel No. 5 is a neon glow tube with 
a self contained power supply d<divering 
about 10 nia. at about 450 v(dts D.C. This 


equipment is used for checking bypass 
and filter condensers. 

Panel No. 6 contains an 0 to 150V. 
A.C. voltmeter and an 0 to 5 A. A.C. am¬ 
meter. These are used for finding the 
power consumption or cun’ent drain of 
the set under test. This combination is 
also very handy for locating intermittent 
power pack trouble. 

Panel No. 7 is a Standard Jewell ana¬ 
lyzing panel. 

Panel No. 8 is a grid-dip instrument or 
resonance indicator which is used mostly 
for locating variable condenser short- 
circuits. 

Panel No. 9 contains an 0 to 10 V. and 
an 0 to 250 V. D.C. voltmeter; also a 
3-0-3 A. D.C. ammeter and an 0 to 100 
ma. D.C. milliammeter. To these meters 
{Continued on pafjr 237) 
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HOW 


TO 


REACTIVATE 



Fig. B 

Rear view showing the location of the component parts. 

I CAN hear some of you Service Men saying that you have 
no interest in rejuvenating tubes since their cost has dropped 
to the present low level; also, that you can make more money 
selling new tubes—but: 

First, how many of you Service Men, on a hurry-up job, have 
found one or more weak tubes in a radio set and discovered 
that your stock in that kind of a tube was low? Of course, this 
should never happen, but it does! How handy it would be to 
be prepared to build up those weak tubes; 

Second, how many of you have taken a job where the cus¬ 
tomer’s finances are low (and many are during this depression) 
and the job must he done at the lowest possible figure at which 
you can make a profit or yon don’t get it? 

Third, how many of you would like to cut down your tube 
replacement costs when reconditioning sets for resale? 

Fourth, also, how many of you have an unsatisfied customer 
whose ninety-day guarantee has expired? My answ^er is to 
rejuvenate, if the tube is weak, and impress your customer 
with the fact that you know a thing or two. 

To my knowledge no article on the subject of A,C. rejuvena¬ 
tion has been in print and while it is known to a small number 
of radiotricians, it has been jealously concealed from Service 
Men at large. 


OXIDE-COATED 

FILAMENTS 

By RAYMOND SHAW 


Rejuvenated Tubes Stand Up 

The author has been regularly rejuvenating A.C. tubes for 
over a year at this writing, and most of the tubes so treated 
are in service to-day. A charge of twenty-five cents is made 
for each tube and a clean profit of many dollars has been made 
during 1931. This has resulted in convincing customers of 
his ability as a radiotrician and so has sent him many new 
customers. 

The time required to treat most tubes is from ten to thirty 
seconds and the first figure is sufficient for most tubes; how¬ 
ever, it takes longer when treating heater-type tubes. The 
author wrote to the manufacturer of one of the best known 
tubes asking if A.C. tubes could be renewed. They replied 
“that there was no known method of reactivating A.C. tubes 
as the oxide-coated filaments would not stand high-flashing 
voltages without burning out.” The latter part of their state¬ 
ment is true, but as to the first part, the author had been suc¬ 
cessfully rejuvenating A.C. tubes for over six months at the 
date of their letter! 

The Theory of A.C. Rejuvenation 

The average vacuum tube has four important constants, elec¬ 
tronic emission, plate impedance, amplification factor (mu), 
and mutual conductance. All of these constants are governed 
by one major element—the condition of the filament. If the 
physical structure of the tube elements have not been altered 
and the filament is intact, hut does not emit the necessary 
number of electrons, then the tube cannot correctly function 
and is generally spoken of as having come to the end of its 
life. 

Now if we could force the filament or cathode to emit the 
proper number of electrons, then its life would be renewed; 
this is exactly what we will do. Most Service Men are per¬ 
fectly familiar with reactivating D.C. tubes wherein no plate 
or grid voltages are applied; but to reactivate A.C. tubes, high 
grid- and plate-voltages are necessary and normal filament 
voltages are used on some tubes while others require twice 
their normal filament voltage. In A.C. tubes, the abundance 
of electrons necessary for tbeir operation is due to an oxide 
coating on the filament or cathode, depending upon the type of 
filament or heater used in the tube. When this oxide coating 
is burned away, sufficient electrons are not emitted for satis¬ 
factory operation and the tube is useless. Application of high 
grid and plate voltages will overcome this condition in the 
majority of cases by reconditioning this oxide coating and so 
renew the tube’s life. 

Construction of the Rejuvenator 

In an emergency, any high-voltage transformer (preferably 
one wuth a 700-volt secondary) can be hooked-up, and the job 
can be done without switches of any kind. Hut it will more^ 
than repay the cost of parts and time to build a permanent 
hookup if carefully assembled and boused, either in a portable 
form or in any small box for shop use as shown in Figs. A 
and B, An R.C.A, model 16 cabinet will do very well, as an 
A.C. oscillator may also be placed in it and operated from the 
transformer used for the rejuvenator. 

In the portable outfit shown, the laminations of a defective 
R.C.A. model 60 power transformer was used. First heat the 
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While tube reactivation is not new, nevertheless it is 
generally conceded that the process is not a very suc¬ 
cessful one with oxide-coated filament tubes. In this 
interesting article, the author describes how to build 
and use a device that really works—the editors made 
exhaustive tests—and its cost is about five dollars! 



Breaking apart the phone jack. 


cased transformer (turned upside down) over a flame and 
place it OH two wooden strips in a pan covered 'Vitfl an old 
can. (See Radio-Cuakt for April. 1931. page 492). Uncase the 
transformer and as soon as the remaining compound l)egins 
to congeal, remove it; now carefully remove the laminations. 
I’lace them in gasoline and leave over night to loosen the tar 
coating: then wipe clean with cloth. If the primary winding 
is intact, save it. In any case, he sure to count the turns of 
the 2.5- and 5-volt windings so as to know the turns-pcr-volt 
required when rewinding. 

The high voltage winding was burned out in my case, so it 
was rewound with No. 28 enameled wire and tapped for 200, 
325, and 750 volts. (See Uadio-Cu.wt tor Sept. 1931, page 166 
on the “Design of Power Transformers/') Then wind on the 
filament windings, tapping at 1.5, 2.5, 5, and 7,5 volts, as shown 
in the schematic circuit of Fig, 1. 

Special Switches 

While high grade push buttons were used in the portable 
outfit, the author prefers special constructed switches (SW 1 
and SW 2 of Fig. 1) as very rapid-acting switches are required. 
A miniature D.P.D.T, knife switch was used because no D.P.S.T. 
switch was in the “junk box," Refer to Fig, 2. The cross-bar 
was removed. Two rii>er rods Yi x IV- inches were slotted and 
drilled for rivets made from No, 18 copper wire. These rods 
made excellent handles when attached to the switch blades; 
the miniature switch was then mounted on a piece of bakelite, 
A phone jack was torn down and two of the springs were cut 
to 1-inch lengths, as shown in Fig, 3, 

How to Apply High Voltages 

In general, use the lowest possible voltage on grid and plate 
that will give results. The high voltage to the grid and plate 
must be flashed; never use voltages so high that the filament 
turns white and emits a large number of sparks, because it 
will burn out. Do not flash high voltages long enough or so 
rapidly as to turn the plate of the tube red. As a general rule, 
begin using flashing voltages of IV;. times the tube’s normal 
plate voltage and, by steps, raise it to 2 or 2^4 times normal 


voltage. This may sound very difficult but it really is not, for 
lew tubes burn out except where excessive voltages are used 
and then the operator is the only one to blame. But do uot 
brvomr disvourugcd if you burn out the filaments of the first 
frtr tubes. 


Table of Voltages to be Used 
The author lias successfully treated the following tubes 
the voltages as given: 




Type of 

Voltage of 

Voltage flashed on 

Tube 

Filament 

Grid and Plate 

'12A 

5 

200-400 

'71A 

5 

200-400 

'26 

1.5 

200-400 

'30, '31, '32 

2.5 

200-400 

'45 

2,5 

400 

'50 

7,5 

400-600 

'27, '24, '35, '51; 

apply 5 V. approximately 

one minute and test 

before applying 

grid and plate voltages; 

then apply 200-400 


volts if necessary. 

Some ’80's will respond to the treatment; especially where 
one plate shows full emission and the other, low. 


Color the Important Thing 

Set your apparatus up in a dark place, or at least shade the 
tube from strong light, for you must watch the color changes 
hrouffht about in the spaces inside the plate and surrounding 
the grid and filament. Most tubes show a blue-green color in 
the above mentioned space when the desired results are obtained. 
Better to test the tube frequently than to over-do the process. 
Those tubes that develop this blue-green color are the easiest 
treated. Some tubes will not develop this color but will show 
a bluish color not very pronounced and still will show an 0,K, * 
test. Experience, only, will fix in your mind the colors required 
to develop full emission from the tube. 

Heater-type tubes of the 2,5 volt group should be treated with 
5 volts on the filament from to 3 minutes and then tested 
{Continued on page 250) 




Construction details of the knife switches. 
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Fig, 4 

How the five-prong tubes are reactivated. 
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THE SERVICE MAN'S FORUM 

Where His Findings May Benefit Other Radio Technicians 


SERVICE MEN PREFER RADIO-CRAFT 

Editor, Radio-Craft: 

I have just purchased my July issue of 
Radio-Craft and I want to say it’s a 
dandy. Just tlic information and data 
that most Service Men would like to have. 

I am one who buys his radio magazines 
after a glance through to see '‘What it 
has for the Service Man.** 

The Editorial, more dope on ohmmeters, 
circuits, latest equipment, two new tubes, 
how to use a set analyzer, operating notes, 
the Service Man’s Forum, a simple oscil¬ 
lator, Radio-Craft kinks, information 
bureau and, especially, Mr. Silver’s article 
on audio systems—and, just what I have 
been waiting for, a tube table. 

It would make me go plenty far out of 
the way to get the July issue if I didn’t 
purchase it next door. 

1 spread the good news around and also 
have been asked, "Did you get the July 
issue of Radio-Craft?” 

There are three magazines most Service 
Men buy: Radio-Graft, Radio News and 
Radio Callbook. Whichever has the most 
data or, we might say, dope for the Ser¬ 
vice Man, is taken along to the shop. 

I feel that the majority of Service Mc7i 
buy Radio-Ckaft, if they ^ 

have not already a sub¬ 
scription. So I can see, in 
my light, that if you con¬ 
tinue putting to press a 
magazine such as your 
July issue you certainly 
will have us all buying 
your magazine every 
month. 

Remember, radio is our 
bread and butter and we ~ 

are not interested in ex¬ 
periments, etc. We want more issues just 
like your July number. 

I write this as a matter of information 
to you and for my own lookout; also, I 
can safely say, the lookout of the majority 
of men who are in the service business. 

Nothing is more disgusting than to pur¬ 
chase a radio magazine and find that 
three-quarters of it are devoted to foolish 
experiments for some office man in his 
leisure hours. 

Well, I bet there are plenty of us that 
have your tube chart enclosed in cello¬ 
phane and hanging over the bench for 
reference. 

Al. McNeill, 

2315 E. 75th St., 
Chicago, III. 

(Thanks for the bouquet. Although we 
try to present to the Service Man new 
and original material on every phase of 
this branch of radio which might enable 


him to increase his income, it should be 
realized that there are thousands of ex¬ 
perimenters who have no commercial in¬ 
terest in radio and to whom the thrill of 
watching experimental ideas put into 
practice means more than the lure of gold. 
A few general-interest articles, and miscel¬ 
laneous kinks serve to keep these folk 
posted on "doings" of interest to them. 
Let’s all shake hands, in Radio-Craft, "for 
the good of the order.’’— Editor.) 


•'RAH! RAH! CORRESPONDENCE 
SCHOOL!" 

Editor, Radio-Craft: 

This is to bridge the space between us 
and to pat Oscar Prescott, of Vinton, lowa, 
on the back. The sum total of my radio 
knowledge was gained through a corre¬ 
spondence course, augmented, of course, 
by keeping up to date via the monthly is¬ 
sue of Radio-Craft. 

A short time ago a Heritage radio set 
(U. S. Radio & Television Corps.’ old 
model 80) was brought in to me to fix; 
the thing was deader than any door nail 
you ever saw*, as far as reception was con¬ 
cerned, although the speaker sounded 


Official Radio 
Service Mens’ Asso^ 
ciation, sponsored by 
Radio-Craft, Utvites all 
Service .Men who are not 
members of the Organi^ 
zation to write for an 
application blank. It is 
the official service or^ 
ganization of this maga- 
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Printed on opposite lidei of yellow cardboard 
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alive. Pulling out the first R.F. tube and 
sticking the aerial into the plate recep¬ 
tacle of the socket produced music, thus 
localizing the source of trouble. Finding 
it was a different thing. 

Everything checked O.K. down to the 
volume control (which is a potentiometer 
across the input—and in these models 
with a serial number above 5050 the aerial 
connects to the aerial). A few minutes 
thinking gave me my answer—the slider 
was not insulated from the shaft. The 
shaft, in turn, made contact to the chassis 
through a small metal plate used to sup¬ 
port the unit. Therefore, the aerial was 
completely grounded. I questioned the 
owner as to other Service Men working 
on it. Here is the rub: 

The owner, fearing to trust his radio to 
a correspondence school man in a village 
of 1,200 people, had taken it to a high- 
powered, well advertised service shop in 
Appleton, 21,000 population, 40 miles 
away. The owners of the shops are gradu¬ 
ates of Wisconsin U. They had replaced 
the original control with an Electrad unit, 
but had overlooked that one point, and 
the set came home worse than when it 
left. Evidently, they had not tested the 
set after making the repair. 

' One of several things I 

have done was to cut a 
mounting plate out of 
heavy fiber and, presto— 
the job was done. 

All this is no argument 
against the residence 
school, but just the same, 
you can get to know your 
radio from a conespond- 
ence course if you really 
study the material fur^ 
7iished you. At least, you 
can learn fundamental principles and 
after that, it is up to you. So, therefore, 

I say, "Rah! Rah! Correspondence 
School!” L. W. Nycaari), 

Box 36, 
Gillett, Wis. 

(And, we might add, three cheers for 
"horse sense”—for who in this day and 
age would expect to repair a radio set and 
then turn it out of the shop without run¬ 
ning an operating test on it! Apparently, 
population hasnt a thing to do with rea¬ 
soning ability. However, the fact that the 
receiver left the shop without being tested 
may have been an accident. It so happens 
that the Service Men may have thought 
that the set was tested when, in fact, it 
was not. Accidents will happen, even in the 
best of families, and no oive can be blamed 
for making a mistake once in a while; 
for the 7nan who raver makes a mistake 
never does anything. — EditoY) 


zine and is maintained 
solely for the interests 
of Service Men. Mem^ 
bership cards are issued 
upon passing a written 
examination which is 
forwarded by mail. 
Write for yours today. 
The O.R.S.M.A., 98 
Park Place, N. Y. 
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Fig. 1 

Shake well before testing. 


Prize Award 

HOW OLD IS THAT TUBE? 

By Leon J. Pox 

A t the present time there is no way to 
tell the age of vacuum tubes. When 
the Service Man replaces the tubes in a 
receiver he wants to be sure that they 
will perform a reasonable length of time 
in order to satisfy the customer. While 
there are old tubes in the set that test 


O.K.. the Service Man does not know how 
long they will last. In many cases he 
may get a recall and will have to replace 
these tubes free of charge. 

Upon turning the doubtful tube upside 
down and tapping gently, it will be no¬ 
ticed that there will collect a deposit coat¬ 
ing from the filament. After a careful 
examination of a number of tubes of 
known age. the quantity of this coating 
will determine how long the tube has 
been in operation. The heater-type tubes 
will show less coating. See Fig. 1. 

I have found that it is a good idea to 
show this defect in the old tube to the 
customer as a reason for replacement. 


CURING RECEIVER HUM 

By Randolph Mufscholknaus 

N O doubt many Service Men have found 
sets using eb'ctrolytic condensers that 
will operate all right for half an hour or 
more, then develop an abnormal hum: 
and after trying everything the inanufiic- 
tur(*r recommends to cure this hum, have 
replaced the electrolytic condenser and 
thus cured the trouble. 

Jn the event that a replacement unit 
is not available, the Service Man may lh» 
interest('d in the simple procedure? fol* 
lowed by the writer in eliminating this 
hum and giving the customer service un¬ 
til a new condenser of longer life can be 
connected into the set. 

Drill a small hole in the top of the 
condens<‘r (through the hard rublier), as 



A very neat device for regulating the charging 
rate of the car battery. 


SHORT CUTS 

IN RADIO SERVICE 


$10 for Prize Service 
Wrinkles 

Previous experience has indicated that 
many Service Men. during their daily work, 
have run across some very excellent Wrinkles, 
which would be of great interest to their 
fellow Service Men. 

As an incentive toward obtaining informa¬ 
tion of this type, RADIO-CRAFT will pay 
$10.00 to the Service Man submitting the 
best all-around Radio Service Wrinkle each 
month. All checks are mailed upon publi¬ 
cation. 

The judges are the editors of RADIO- 
CRAFT, and their decisions are final. No 
unused manuscripts can be returned. 

Follow these simple rules: Write, or pre¬ 
ferably type, on one side of the sheet, giving 
a clear description of the best Radio Service 
Wrinkle you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You may send In as many 
Wrinkles as you please. Everyone is eligible 
for the prize except employees of RADIO¬ 
CRAFT and their families. 

The contest closes the 15th of every month, 
by which time all the Wrinkles must be 
received for the next month. 

Send all contributions to the Editor, Ser¬ 
vice Wrinkles, c o RADIO-CRAFT. 9S Park 
Place. New York City. 


illustrated in Fig. 2: turn on the radio 
set and fill the condenser with distilled 
water until the hum stops. Then, add 
enough water to raise the solution level 
in the condenser about */^-in. or more. 
Seal the hole in the condenser top wdth 
wax and the set is ready for many more 
months of service. 

Ur viiri'ful not to touvh thr 
connrrtions or thr tvotf'r contnhu'r (if it 
is mrtal), n’hilv filling, or you uufy rr- 
vrirv ft shock. 



tester is described. 

Fig. 2, right. 

Filling the electrolytic condenser with water, 
similar to a storage battery, may reduce hum. 


MAKING A BI-POLAR SWITCH 

By G. A. Sherwood 

N Fig. 2 is illustrated the manner in 
which the writer made a successful bi- 
]) 0 lar analyzer switch to meet an imme¬ 
diate need. 

A series-parallel switch; two pieces of 
coi)per; a small piece of V^-inch bakelite; 
twenty, Vii'inch, 6-32 flat-head brass 
screws; four, %-in, flat-head brass screws; 
and two stop pins complete the list of 
parts. Countersink the flat-head screws 
1/32-in. below the panel to prevent the 
contact blades shorting two of the contact 
points. The switch made by the writer 
and illustrated in the figure had over all 
dimensions of 4% x 4% ins. 


COMPENSATING CAR-RADIO 
BATTERY DISCHARGE 

By L. Z. Tucker 

HE writer, specializing in automotive 
radio service, has experienced diffleulty 
in keeping car batteries correctly charged, 
due to the fact that the cars often make 
long runs, thus making it necessary to 
adjust the generator (normally adjusted 
to compensate for drain due to the radio 
set being operated on short runs) so as 
not to over-charge the battery. 

To make generator adjustment easy 
for the car operator, I now mount on the 
cowl a 6-ohm rheostat of heavy-duty type 
and run two wires to the generator, as 
shown in Fig. 4. This resistor is con¬ 
nected into the circuit by breaking the 
field coil lead to the adjusting brush, 
completing tlie circuit through the vari¬ 
able resistor; then, advance the third, 
adjusting brush on the charger to its 
full limit. After thi.s, the rheostat will 
afford a charging range? of 2 to 2fi am¬ 
peres. 
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS 

OPERATING NOTES 


By BERTRAM M. FREED 


T he servicing of radio receivers is 
becoming more complex with each 
succeeding day. Manufactiners are 
releasing new models so guickly that 
the Service Man lias all he can do to keep 
abreast of the different tube designs, tube 
coupling devices, and automatic volume 
control systems. Each problem has its 
own solution and the only saving feature 
is the fact that the same faults are found 
in each model, the latest model receivers 
providing as much food for thought as 
their predecessors. 

Philco 91 

In a number of the new Philco 91 twdn- 
speaker receivers, tlie comjilaint of “no 
control of tone” has been met. The same 
tour-j>oint switch as used in previous 
Philco models is employed here, as shown 
in Fig. 1. With the switch in the ’‘hril- 
liant” position, there are no condensers in 
the jilate circuit of the first audio ampli* 
tier tube. As the switch is placed in the 
next position, a condenser is added to tlie 
circuit. The third and fourth positions 
each add a condenser, so that in the “bass” 
or “deep” position, there are three parah 
leled condensers connected from the plate 
of this stage to chassis. However, in these 
several receivers, as soon as the tone con¬ 
trol was switched from “brilliant” to tlie 
next step, the tone became so miillled ami 
deep and the volume dropiied so much that 
it was impossible to understand any voice 
broadcast clearly. 


In the first set where this condition was 
encountered, the tone control was thor¬ 
oughly checked. Each condenser was 
tested separately and each proved satis¬ 
factory! A new tone control was then in¬ 
stalled and wdien this did not help, the 
original unit was connected into another 
chassis and it perfornuHl in correct man¬ 
ner, creating a puzzle of “how come?” 

Upon a happy thought, the Philco *37 
lube (this receiver employs automobile- 
type. 6.3'volt tubes, discounting the *80 
rectifier) in the first A.F. stage was re- 
place<l and the tone control worked spleie 
didly. Despite the fact that the tube had 
been checked previously and found to he 
normal in all resiiects. it w^ould no! funC' 
lion in this stage; in the oscillator stage, 
it worked perfectly. To satisfy curiosity, 
the tube in <1 nest ion was i>laced in a num¬ 
ber of receivers of tlie same model and 
I he same result was obtained, “no control 
of tone.” AM in all, six of these tubes 
have been found. A\’hen this condition is 
encountered, all that is necessary is to 
switch the sockets of the oscillator and 
first A.F. tube. 

After tlie Philco 91 has been in opera¬ 
tion for a short time, the dial may lie 
found to slip. This receiver makes use 
of a dial-cord whose tension, or slack, is 
taken up by a coil spring. It is only 
necessary lo move this spring up one or 
tw»o steps in the series of notches cut out 
in the dial to remove any slipping condi¬ 
tion. Itosin, or warm tallow from au 


ordinary candle, rubbed into tlie cord will 
also help to eliminate this fault. 

Philco 90 

The Philco 90 receiver, in the pentode- 
output models (See the circuit on pg. 160 
of the September, 1933, K.\i)io-Cu.\it) has 
furnished grounds for much distress to 
many Service Men. The chief complaints 
with this model include not only fading 
or intermittent reception, as previously 
described, hut also noisy reception. Both 
of tliese effects are caused by the A.F. 
coupling condensers. 

This receiver utilizes three of these 
hakelite encased units: one. coupling the 
diode detector to the detector-amplitier 
tube; the second, coujiling the jilate of 
the detector-aniiilitier tube to the grid of 
the first A.F. tube; and the last, coupling 
the gi id of the pentode to the plate of the 
first A.F. tube. 

Their value is given as .01-mf., hut .l-mf. 
tubular condensers have been used for re¬ 
placement with much success when the 
former were not at hand, the value not 
being critical. Jn several cases, how’ever, 
where the .1-nif, condensers were used, it 
was found necessary to replace the first 
A.F. gi id-leak resistor and sometimes, the 
pentode gi id-leak resistor, with 100,000- 
ohm units to eliminate the tendency to 
motor-boat. 

In this same model, the second coupling 
condenser lias been found mainly re¬ 
sponsible for noisy reception, althougli, on 



Fig. 1 

Schematic circuit of the Philco 91 receiver. The volume control has a value of 350,000 ohms: the tone control has one .05-mf. and two .01-mf. con¬ 
densers; the field coils, a resistance of 3,200 ohms; and the filter choke, a value of 285 ohms. 
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two occasions, the Ihinl was ihe offending 
member. This may be eliminated by ap¬ 
plying the soldering iron to the lug of 
the condenser. Usually, it will be neces¬ 
sary to replace the unit. Any method 
may be pursued in determining the noisy 
condeiKser. although the writer has found 
that removing each one. in turn, from the 
circuit, and substituting a new condenser 
is the most certain and (juickest pro¬ 
cedure. 

Zenith 91, 92 

The next receiver lo be considered is 
the Zenith 91. 92 superheterodyne; in 
chasses below Nos. 372. 32-4 and 301, 394, 
respectively, we experienced no end of 
trotible. The symptoms in this case, are: 
(a) marked fading; (b) no dip-action on 
the tuning meter, and; (c) little or no re¬ 
sponse on the local side of the local-dis¬ 
tance switcli. A glance at the schematic 
detail. Fig. 2. will disclose two resistors. 
lU. K2, which are connected in series 
across the D.C voltage output as bleeder 
resistois. the values being respectively. 
2.800 ohms and 3.600 ohms. These carbon 
tinits. not capable of withstanding the 
load placed upon them, are the source of 
the entire complaint. 

These resistors break down tinder load 
and the electrical values vary, resulting 
in the above-mentioned complaint. The 
only remedy is replacement with resistors 
whose rating is 10 watts or more. The 
defective units are easily located, as they 
are the two largest resistors mounted ujion 
the resistor strip. Tlie other means of 
identification will be the discolored or 
burnt portions to be found on the resistors 
as well as a collection of dust under the 
units, such as is found under beds and 
dressers in a bedroom, when the floors 
have been neglected for a few days. (!) 

It must be mentioned that the last lot of 
this model that was released incorporated 
wire-wound resisiors of sufficient carrying 
capacity in place of the troublesome car¬ 
bon units. 

Majestic 61 

On service calls inaiked ‘Majestic 61.*’ 
a common complaint is “no reception.” or 
“dead.” A check will often leveal no 
plate voltage on ilie l.P. lube or fiisi- 
detector and very low plate voltage, if 
any, on the other tubes. 

The use of the ohmmetei will show an 
almost full short-ciicuit between the l.F. 
plate or first-detector idate—as the case 
may he—and chassis. Unsoldering wires 
will finally localize the trouble to the 
primary of either one of the two l.V, 
transformers. A low-range ohniineter. 
capa!)le of measuring the D.C. resistance 
of tlie l.F. i)riniary, will show the “short” 
to chassis to be at the “B-f-” end of the 
primary. The circuit is Fig. 3. 

This short is caused hy the breakdown 
of the bypass condenser connected from 
Ihe “B-j-” side of the primary to tlie sliield 
can of the transformer. The condenser 
is sealed in pilch within the riveted shield 
can of the l.F. transformer, and before 
the defective unit may he removed from 
the circuit, it will be necessary to drill 
out the rivets (so that the shield can may 


be disassembled), and to melt out the by¬ 
pass condenser. The transformer and 
shield are then re-assembled; a bypass 
condenser of sufficient voltage rating is 
then connected externally across the cor¬ 
rect terminals. 

No doubt, it is much simpler to replace 
the l.F. transformer, hut this is a some¬ 
what expensive proposition if a genuine 
replacement is desired, although an or¬ 
dinary high-gain l.F, transformer, peaked 
at 175 kc. may he employed, together with 
an external bypass condenser. 

If the entire shield is carefully insu¬ 
lated from the chassis and the trans¬ 
former niouiited on the chassis bv means 
of insulated bushings or an insulated 
strap, tills will disconnect the shorted 
condenser from the chassis. The second¬ 
ary return of the first l.F. transformer 
does not connect lo the shield can but 
connects to the A.V.C. circuit externally; 
the trimmer condensers have one side of 
each connected to the shield can and the 
other side connecteil to the plate and grid 
of tlie primary and secondary windings, 
respectively. The groumled sides of each 
condenser may he disconnected, and re¬ 
connected to the “B-|-” side of the pri¬ 
mary and the grid return of the second¬ 
ary, so that each trimmer is connected 
across and tunes each respective coil in 
conventional manner as depicted in Fig. 3. 

Servicing this model, recently, two in¬ 
stances were encountered where no sig¬ 
nals could 1)0 ohtaineii unless the A.V.C. 
type ’24 tube was withdrawn. When this 
was done, the receiver performed witli 


full sensitivity but without any control 
of volume. The schematic showed the 
function of the A.V.C. tube to be that of 
varying the control-grid bias of the R.F., 
first dotector and l.F. tidies. 

As a similar experience with a Radiola 
67 (described in the July, 1932 issue of 
Kauio-Cu.mt, page 33, where an inopera¬ 
tive receiver would perform without the 
A.V.C. "27 tube) inspired further tests, 
the control-grid circuit of the A.V.C. '24 
was checked. 

The wire connecting to the control-grid 
of this tube runs through a hole in the 
chassis and is soldered to a small ter¬ 
minal on a siiuare, insulated strip directly 
alongside the socket. A green wire, which 
should have been soldered to this lug 
was moving freely about in the joint 
(Con/.rawed on itat/e 251) 



used in chasses Nos. 373, 334, and 301, 394. 
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Fifl. 3 

The Majestic 61. A shorted l.F. transformer primary causes trouble here. 
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Radio Service Data Sheet 


GALVIN MOTOROLA MODEL 61 AUTOMOTIVE RECEIVER 


(Incorporaling a +ype 85 dgodiode-friode tube as a combinafion second-defecfor, aufomaiic volume 

con+rol and firsf A.F. amplifier.) 


This nntoinotivc receiver incorpomtes the 
following; tube : 'I’liho VI. type 

screen-Ki’Hi ns nii R.I*'. iiin]>]itlei': V-, 
type ’oO varinble-mii li.I*. jn'iifade as a rom- 
hiiintiiMi oscillator iiihI tirs(-ileirotor ; 
fyi>c ‘.JG screon-;;r i<1 I.F. :uiii>lltier ; V4. type 
S'** <lti04liode-t riode as a oonliinat ioii sccoinl- 
drpTfor. atiioinatio viilntm* oinnnti ami A.K, 
aaiplitior: V5. type II hitrii-iiui special auio- 
iiiol'ive poiitiMir S4 ‘coihI A.F, 

lli;:li vidtap's an- obtaiiiwl from ti»e 
St ora battrry of the car by means of 
an inf4*rrnpl4*r syst«*iii ami sn-|)-up nans* 
ftirmor. in the manner described in t.lic 
Sept. IO:j!» issue itf R.\nio-Ci;.\rT, p^'. ir»J, 
irr2. 

Folio will}; are tlie values iif the coin- 
pom-nis of this mmlern radio set : Coii- 
ilensers Cl. ClJ. C.‘>, tniiiii;; coiidi-nser }:an};; 
C4. C.\ couplin;; 4-oii4lciiS4-i'< : CG. C7, 

I.F. trimmers; Ctt. Cl'i, CI7 (InitTm). .O.T- 
mf.: CH>. 0 r»-nif. : Cii. d.2r-mf. : C12. .“.ih) 
iinnf. : Fl-l. .tMojaiif. : ClH. .Oi-mf. : CIG. j. 
iiif. : CIS, cm. 8 Tiif. : C20. C2J, O.l-inf. 

Resistor RI, volume coiitroi )Mdcinio- 
mel4‘r. ; lt2. R4. 1:7. RS, ii.lano;;. ; 

ICt. Ta.OtKl 4dims : Rfi^ G.IHHI ohms; RG. 
GOd ohms; UP, d,2-me};. : Rid. rid.iido nlims : 
RU, n.T-ineir. 

it is not recommendeil tliat any leimiis 
he made to a dofci-tive FIUoihhIc (iinerrnp- 
ter.) Ail siicli tmits slioiihl he I'l'tiiitn-d 
ro tlie factory (Calvin .Mf};. Coip.. Chioa;;o. 
111.), or ro the inannfai'tiircrs of tiiu Fl- 
koiioile (s4*i‘ lahel on unit). 

An o|M'n ImtTi-r comlensiT. Cl 7, will he 
indicale«l hy failure of the reot.iti^-i tiilM» 
VO to slay ionized. A purple j;Io\v in the 
tube is an indication of corn-cf ojieratioti 
of this type of rectilier; a shorted i'17 con- 
4leiiscr will he indicated hy spasmodic 
op^'iition of the Klkoriode. as well as fniliirc 
«»f VO to };low. As a uem ial nrle. when 
spasmodic operation of tin* Klkonoile is 
ohs4*rve4l it is an imiii-ation tliat the KI- 
k«iriodo is not fc*edin>; iiinj the correct hmd ; 
it cither is underloaded oi- overloaded; 
two iimlesirahle eondiii«ins. 

After the IClkoinsie lias been removed, it 
iiniA' be test4>d h.v apidyiri}; O vidts t4» tiie 
larire terminals. wii;li positive p4darity to 
the br-owii wir'4-: it is als4i n4'4-4*ss!iry t4) 
4*4nin4-4-f a .T.otat*4dim resistor aci'oss the red 
(4n- iTTveii) and hlack wires, lo^vthcr with 
an S inf. 4‘l4-ctr4>lytie 4-Mn4l4‘iiscr and a volt¬ 
meter. With this S4’tuf>. the FlkoiuMle 


should C4msiinie not. more than 2.25 A. ; the 
volt 11^4* ihaip aciaiss the G,ddO*ohm loail 
sinmlil he lH'tw4*4-n lOd ami 17d volts, pro- 
viri4’4l tin- lnift‘4'ry V4>ltii};c is exact l.v d..‘». 

The r4dl4iwiii;; prc4‘tuilions should Is* oh- 
serv4-d : Do mit l•emoV4• the ivci-iver S4'Ctioii 
4if the set. from the p4iwcr pack, wirli tin* 
sot tuiiie4l on : tin- BK tnhe. Vd. slnnild 
mir he ri-imoaal fiMoii iis s04k4-t unless tin* 
set is tnrtic+l off. Sim-e tlie siippl.v’ is 

polariZ4’4l. it: is ne4-4-ssary t4) iiiaKe C4*rlaiii 
i.liat lire r4*4l wire 4-4Uine4-ts to tlie p4»Ritivc 
lerininal ami rhe white wire i4i t,li4- m-^a- 
f.ive ti-i'iniiial 4n' tin- haiMo'y ; 4l4» n4>r 44p4-ratc 
the set with ilie 'A" Iea4ls revcis4*d. other¬ 
wise the l‘'lkoii4Mle wilt Im- 4lanui:;c4| la-yomi 
repair. For this r4*as40i, the imlarity of 
the Car hatfei-.v slioul4l Im- 4)onhi4-*4-liecked hy 
means of a voliimacr hefoix* the set is put 

iiit4i op4*ra 1'i4»ii. (I:4>v4-rsed 4-4>nm*4'li4ni t4i the 

■'A’* hatT4*iy will hi- imli4'atrd hy low ‘IT’’ 
volia};e. spasmodic 4i]H*i'a1 1401 of tlie Klkoiiode 
and 4-riafic tlasliiiii; 4>l‘ Vfi.) 

All i<l4*al pla4-4* f4H' (114* r'i-pro4lii4-i-r is fa4-e- 
oiit. with the rcpr04luccr Hush with the 
Inst rnnieiir: h4nu'4l. hnt sinli a position is 
iimi4*siriihle lM-4aiis4* of the space fact4»r. 
"I’li4*ref4np. rhe first alici-nativ4- is tai h'ave 
ii; at the .-^nim* level hut t.4j nmv4' it hack 

t4i me hulK-heml. f4»r ;;4MMi op4-t'ati4n]. 

If thei'C is not room hi rmnint the re- 
pr4Mln4*er in that p4isiri4Hi. a si-4-ond mcth4)4l 
is (41 face the ix*pi4Mliicer f4nvaiil the JIimh-- 
hoards, with ilic front-4*4l};e of tin* ivprii- 
dU4-4‘r against the instrument h4>anl and 
tlie side a;;ainst 1 he side of tlie car', a jposi¬ 
tion availahle in inosf i-ars. 

It KCiierally necessitates tW 4 > Imles iM^iiijr 
4li'i]]c4l tliroii};li the insi rnim-nt hoard ( 4 ) 
ImhI tin* repr4Hliicer and an ad 4 ijrionaI 
hra 4 k 4 -i run Inmi tin* a 4 l.jac(*iit si4le «*f the 
r4*pr4Mln4-4*r (41 tin- si 4 l 4 * 4 >f the car. This 
location is rather new to sonic installation 
men. lint its ai-onsrii* prop4-i-tl4*s are superi4pr 
hecanse 4 if the adiiitioiial ha tile effect which 
results from the close proximity to the in- 
sti'iiim*nt hoard. 

Follow iiiiT is a Ii still}; of the preferred 
location for antoiiuMive radi4> receiv4»rs to 
he ns4*4l in the Ihhl car imah-ls specitierl : 
Fonl. Mii4|i*I a : Motor ciiinpart.meut on 
tli4- h-ft side; 

Clievr(d4-t : M4>i4)r compart merit on the left 
siile or Im’Iow the 4 - 41 WI mi the ri};ht in- 
siilo ; (F4*r 1P52 tiioili l. l•4•move carburetor 
and jiir cleain-r. fi*inp4iriirily.) ; 

Buick ; Below the cowl on the ri^ht insiilc : 


Chrysler : Rioht .side of cnr under cowl; 
Pontiac: 1.4*ft siile <if motor 4-onipainnent 
or riirlit si4le of car iimler cowl; 

I H'Sijti.!: I >itto ; 

I'lymoiii.h : l.eft rnot:or compart men t Or 
|•i};h^ side of i-ar. under cowl ; 

Cadillac: I>itto; 

I.tin-olii '. t enter of nn>tor 4*0111 jiartment or 
liirlil siile of car-, iimh-r i-tiwl ; 

1-aekjird: liilio; <r.if;lit lCi;rlit. left siilc 
of motor cipinp.-irtmeiit.) ; 

Oakland, \'8 : Relow cpiwl on rljrlit siile or 
liirht siile of ini', ninler cowl: 

Studehaker: l.eft moior compartment or 
ritrhr siile 4»f i-nr. nmler cowl: 

Oldsmohile: Ri^lit motor compartment or 
ric'lit siile ipf car, under cowl ; 

Aiihnni : i:i};Iit' unit or compartment or ri^rlit 
siile of car. iiuiler cowl. 

(Tire ‘■hiilklii'air’ is the pattirion in llie 
ear which separates the motor companmont 
from the ilriver's eompartnient.) 

Car Ilia lui fact uier.s have furnished the 
followiiii; ilata regardiii}; their provisions, 
in Ih.‘l2 miiilels. eoneuniini; automotive raiho 
niitoimas : 

Ciirysler : Root’ antenna with leaiMii ami 
provisions for •R” hatiery box; 
r>4iil};e : Ditto: 

Ii4*Soio : Ditto; 

I'lynioiitli : Ditto; 

Ren: Fiiuippeil with roof niiloiina iinil 

leail-iii : 

Roi-kiic: Ditto: 

Stuileliakcr : Ditto: 

Buick : All rnoili-ls. .Sil.OO ndilitionnl for 
antenna insialia 1 ion : 

Franklin : Roof antenna hut no load-in ; 
Fort!: Ditto: 

Ciiitniiieham : Ml mo4l4*]s. nililirional c1i:ir};e 
for antenna installation. 

Cliei-k (he proposeil anrenim for jrrouiul 
h.v means of a O*2oi> V. nn-ier. of I.OOO 
4ihms*por-volt typi*. and a 200 V. battery. 
Fven on ilamp ilay.s the l4*aka::e shoiihl not 
exieeil 2 V. Rack of peak ix^sonancc on the 
antenna trininiei' indicates a leaky antenna, 
or 0114* h.'iviiiu too pi'i'at capacity: in jren- 
eral, an antenna sct'e(*n jirea of about 0 
sq. ft. will he satisfactory. 

The ilynninic lepriMlncor may he checked 
for a rutiliiri}; voice 4*oil hy applyiii}; 50 \’.. 
00 cycles, to the two oiitsiiie or T'.” fi-rin- 
inals lit tin- output transformer; instead of 
a clear, steady hum, a ruhbiti}; noise will 
111 * hearil, if the voice coil is not Hoating; 
entirely clear. 
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Radio Service Data Sheet_^ 

WELLS-GARDNER SERIES 062 AUTOMOTIVE SUPERHETERODYNE 

{Incorporating types '36. '37, *38 and *39 tubes; also A.V.C.) 


Niiinoronj* ninil-ordor Imiisos sponsor tliis 
rlnissis niitlpr tlioir p:irticiiinr t.rnito iinino : 
roiisiM|iiomly. il is Ueitor n*incnil«‘r«Ml by 
its riix'iiif rontioctions ili.tn by the innno 
of the chassis mninifnctiirer. 

In I ho No. Sorios niitoiiiot ive rortnvor 
tlu‘ following oloctrioal valnos at’c nsod . 
Uosisior U1. : U‘J. 7.000 ohms: 

J;:;. I. nuir. ; IM. IM.C. : MTk UlJ. 

O.lonou'. ; W, K7. JIH. 2 mo;:s. : Ip.i, 1.000 
ohms: Kin. I'O.tKMi ohms: Kll. lo.OOtl ohms: 
KM. :;r»0 ohms: lUTi, l.:;00 oliiiis, 

f'omleiisors Cl. Cl?, C.‘l, oniiippod with 
trimim rs. ccoist ii iifo iho tiiniti;: ;;an;r: 
is 1 ho osoillator itadOin;: oon<lL*iisor : Co. CC. 
07. I.l-'. triiiunors: C8. .tmi;-inf. : i'lt. ,tn?- 
mf. : <Mo. C] i, 4 iiif. : Cii. .iHi2-iiir.: CI J. 
ns, Oo-mf. : Cl.i, CM.j, ClC. O.i-nif.: C17, 
.Or»l-mf. 

Oporatiinr potoiUials are ns follows: Fila- 
iiionr poieiiiial, all hiIm-s. 0 volt.s. Plate 
jMiti-ntiril, \'l. V:j. 177 vt»hs: Vl?, J7^1 volts; 
V-4. zero: V". ."-I volli^: VtV, volts. 

Svreeiiv'rid potontial, VI, Vh. 80 volts: 
V2. 7tl \olts: \ 4. zero: VJ. 77 volts; \’t;. 
H*."i V4»lts. rotitrol-;rrid putvntial, \'I. V.IJ, 

Volts: \'2. 7 (<h‘|>vinliii;r npoii dial svt- 
linv') ; V4, zero: N’"». G volts; VG, 15.0 
volts. Plate riirrvnr. normal, \’l, V5. .‘{,G 
ma. : V2. 0.0-ma. (dep^'ttOtttt? upon dial 

setting:) ; \ I. zer(»: \ 1.:: ma. ; \ tl. Ht 

ma. All Idas V(dtajres iinist he read fioin 
cuilnxlc to ;rroiiii(l. 

Tm not clietk the “.V ” and “P*” taitontials 
at the mniti'poini: s«^cket on th« rahh* hond. 
as the pilot liarht mny ho hnriied out wlion 
tin- switch is tnrm-d olT. (’This is duo to 
the hi^h inductance of the spoaker fiohl. 
which will inrrease the voltajre at f.ln- broak 
of the eirouit.l Also, when the eahle hoa<l 
and mnlri'pidnt scM-kot are takon off, the 
c<n meet Ions between tlie elias.«is and power 


unit are open so that readlnps arc not made 
niidor load rondiiions. 

'I’o road the volta;;os at; the sockets the 
chassis liox. in most cases*, will have to 
he reiiioviMl from its nioinitin;:. In s<mie 
itistances. the rabies, which may he attaohed 
to the dash or at othor points, will have 
iu he rein4)ved. The voltages *’an he ixnnl 
at (he sockets with a hom^ pin;: uv with a 
pair of loiiir. ini»nlat*sl t4*st pnnls. 

.\ll tnhes niiisr b<‘ iiis<‘rt<sl and all units 
Conm-et<M!. A .si:inal will < ffi'ct (he eoiuijo 
volta;:es on VI. VK ami \’5. If si;'n:ils arc 
iCCfiv^Ml. ?:ronml the antenna and remove 
\‘4 i<» talo* the otlier n-a<liiiu's. 

'Jin' tliode «iirient cslahlishes a drop 
across a n-sistor tn*! vvork : t his potential 
is ijsod as an adilititmal potential on 

\ ]. and V5. ;:iviii;r A.\'.<\ aetiou. 

The full control potential is applie<I to 
\'l. two-ihinis («» V;l. anti one-thinl tii V5, 
As the siiriial iiiereast's in inttoisity, tin- 
applied camtiad potmilial is inereasjMl. thus 
j:ivin;r niiifonu imtput' tis S4*i hy r.ln- iiiaiinal 
volume 4'ontiol. ’i'ln- ninnual v<dnnie con- 
t!4d varies the diode A.K. potential applie<l 
to V.5. 

’Che tone cotitrol is monnt^al on the dy- 
iiainit- n'pniducer, whi4’li dcri\a»s its tiehl 
supply from tin* st.4na;re battery in the <*Jir. 

Aerials are pia-fone^l in tlie followiiijr 
CMfh-r : Koof aiU.<*niia : tape antenna on land' 
(this is not very 4*fl‘retive wIhmo a ^ronnd<nl 
ehi<ken-wire mesh remains iiishlo the roof) ; 
plate antenna (striin;: mnb*i*m*ath the riin- 
uin;; hoard) ; ntnb-r-eai* initi*iiiia (A wiie 
fast4-ne4l frion the ri;rht side of the rear 
axle to tin* hiw«*st indiit ninicr the niottn-. 
|}n*n back lo the left r^'ur axb*. formin;r a 
At the vert4*x of the is a sprinjr 
to lake np the shirk. The leafl-in is hnmuht 
lip fi'oia the V4-rie\ cud.), 

104 not in I'll (he set on until all the wir¬ 


ing Connections of the installation have 
hern eoiapb'teil - this is extreun-ly important. 

'To ailjnst the ant4*nna trimim*r. time in 
a weak siunal at the Inch freipn'iity end 
of the ilial with the niannal volume control 
ahoiit three-ipnirters on. On oin* eml of 
the chassis box is a small metal plan*. Ke- 
mov4- the lw<» scri'ws liobliim’ this plaic. 
Idreetly lunler the hole in the chassis box 
is the antenna trimmer condenser screw. 
Adjust this np or ibiwii until inaximimi 
ontpiif is oot;iine<l. 

Noise, ill soim* instances. nifl> he dm* N4 
weak iiirkiip cansetl by a poor antenna. 'ITie 
aciioii of the automatic voinnio control, due 
to tin- b4\v pii-ktip. causes the set to opera I e 
at niaxiiiiimi smisi I i vity. then-by iiicr4*asiii>; 
noisy n.-eeptjf>ii. due both to external pickup 
and internnl conditions. 

Noisy operation is also caused In some 
iiistaiu’os by loosi* i»aits in the 4‘ar bml.v 
or frame. 'JTnse loose parts riihbin); to* 
j.reiher affect: the ;rroiimlin;r and lunse 
uois4*s, due to tin* riihhiip: or wipin;r action, 
'ri;rlir*-iiin;r up the frame and ho«Iy at all 
points ami, in smne cases, tin* iis4* 4if cojiper 
jiinipi*rs. will eliminate noise of this nature. 

I.oose lamps or wiriii;r arc also a cummoTi 
cause of noisy o(ierntion. 

Voinpcnsate bn- the increased haiteiy drain 
occ:isioii<*d hy the railio set. hy inercasing 
the eharirine rate of the car general or. 
After a week of enr operation, check the 
comlition of the battery and re-ndjnst the 
ohai'iiiii;; rate acc^ualiii^rly. 

'J'wo fus4-s are ns4-<l <m (his receiver. The 
10 A. “A** fuse is located on the limiti- 
point soi ki-t : the 1 /8-A. ' H ‘ fuse, insiilo 
the c^mtrol unit. 'The pilot lamp is a 
statnlaial ff volt No. 40 unit. 

I’oor operati4Hi may be due to moisture, 
from car-wa.«lilnj:s or storms, seeping' into 
iitid4‘.»»ired places. 
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RADIO-CRAFT KINKS 

Practical Hints From Experimenters* Private Laboratories 


Prize Award 

SELF-VULCANIZED RUBBER IN 
RADIO WORK 

By G. L. Garvin 

N Fis. 1 are illustrated several ways in 

which the experimenter may use self- 
vulcanizing, lire-repair nihher in his radio 
work. 

A twenty-five cent can contains sufficient 
material to make about 84 sq. ins. of 
luhl^er. 

Out of this I am able to make rubber 
“spaghetti.** rubber grommets, test-prod 
and pliers insulation, and insulating plates 
of any size. 

Glue is not used — the secret lies in 
tightly pinching the surfaces together with 
pliers, then cutting along the seam with 
scissors to make a neat-appearing job. 
This rii!)l)er juncture cannot be separated 
— the rubber will tear elsewhere first. 


REMOTE-RADIO OPERATION 

By W. B. Matthews 

N Fig. 2 are shown the circuits of a sys¬ 
tem which I have set up between my 
laboratory and my regular household set 
which is located in another part of the 
building. The circuit was first designed 
in order that I might make use of the 
rather powerful A.F. amplifier with which 
the set is equipped without either moving 
the set to the lab,, or impairing its value 
for ordinary use. 

By plugging the output of a short-wave 
tuner, phonograph pickup, miciophone 
transformer, or any other A.F. source into 
jack A, it may be fed into the detector or 
A.F. stage of the set. The jack contacts 
close the circuit from the battery, operat¬ 
ing the relay (Uel, 1) which opens the 
last H.F. secondary winding and api)lies 
the input to the gritl of the dot<'ctor. In 
this way, short-wave programs may he 
picked up in the lah. and he heard from 
the regular set speaker. If a plug is in¬ 
serted into jack B, the relay (Rel. 2) is 
operated and the output of the set 
switched back to the lab. to a speaker 
connected to the plug in jack B, If the 
plug is l•eInove<l from jack A the armature 
of relay (Uel. 1) falls hack and the regu¬ 
lar broadcast program may be heard from 
the speaker in the lah. The set can he 
turned on or off by operating the switch 
S which controls the power-control relay. 

The jacks and the control switch are 
mounted in a panel along with other jacks 
and equipment located in the lah. The 
relays (Uel, 1 and Uel. 2) are mounted 
in a small box located immediately back 
of the chassis in the radio cabinet, as is 
the power control relay. 


$5 for a Practical 
Radio Kink 

As an incentive toward obtaining radio 
hints and experimental short-cuts, "Radio- 
Craft” will pay $5.00 for the best one sub¬ 
mitted each month. Checks will be mailed 
upon publication of the article. 

The judges are the editors of "Radio- 
Craft" and their decisions are final- No un¬ 
used manuscripts are returned. 

Follow these simple rules: Write, or 
preferably type, on one side of the sheet, 
giving a clear description of the best radio 
"kink" you know of. Simple sketches in 
free-hand arc satisfactory, as long as they 
explain the Idea. You can send in as many 
kinks as you wish. Everyone is eligible for 
the prize except employees of "Radio- 
Craft" and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must be 
received for the next month. 

Send all contributions to Editor. Kinks 
Department, c-o "Radio-Craft," 98 Park 
Place. New York City. 


For the connection between the two lo¬ 
cations, 1 use a small cable, but on a long 
run it may he necessary to use a separate 
pair for the output of the set in order to 
prevent capacity feedback into the input 
l)air. Also, it is necessary to keep the 
capacity between the two sides of the out¬ 
put pair to as low a figure as possible to 
prevent distortion. 

Now for a few notes about the appa¬ 
ratus. All three of the relays must he 
wound to suit the voltage of the battery 
supply. If they are properly designed 
their current consumption can be kept 
finite low. For the power-control relay, i 
rewound an old automobile generator re¬ 
lay which I foil ml had large enough con¬ 
tacts to carry the set load. These contacts 
are connected ilirectly across the regular 
set switch. For Uel. 1 and Uel, 2 any 
relays with suitable contact arrangements 
will do. The contacts of Rel. 1, which 
are normally closed, are cut into the de¬ 
tector control-grid circuit. Care must be 
taken to make sure that the input is cut 
into the grounded end of the U.F. second- 
aiy circuit so that the receiver’s tuned 
circuits will not he thrown out of balance. 
Slightly different arrangements may he 
necessary for different sets at lliis point, 
or it may he wired so as to apply the in¬ 
put to the first A.F. stage. In any case, 
it is connected the same as a phonograph 
pickup would be. Any type jacks with an 
extra pair of contacts may he used as 
shown in the diagram. 

Many interesting uses of this or similar 
arrangements will suggest themselves to 
the experimenter. 



Fig, 1 

Here‘s real efficient insulation. 



Fig, 2 

You can make extra money with this idea. 



Fig. 3 

Shielding R.F. coils—an important thing. 


SHIELDING FOR SMALL COILS 

By Wm. R. Thames 

-|-HK writer has successfully used screen- 
I grids from old *22 and *32 tubes as 
shield cans for small U.F. choke coils. 
Perhaps this idea will interest some of 
the readers of UAmo-CaArr. 

Tlie details of this arrangement are il¬ 
lustrated in Fig. 3. at A and B. 
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Our Experimental Readers 


"THE RADIO 'TREASURE' FINDER" 

Kadio-Chai't: 

In {lie June issue of UauioCi:\ft» on pg. 
716, you give the construction details con¬ 
cerning a “ti easuie* findei'. I had one 
built just tlie way the article specilied, 
using the ])aits that were supposed to he 
use<l, but the resulting machine will only 
work a little bit. It seems to me tluit it is 
too short-wave. In other words, it will 
work only when it is setting on metal— 
If. had to he settinu riftht on the vietoL 

What could be the mat lei- with it? I 
sure would like to get it working as I have 
siient (piite a lot of money on it. If there 
is anything you can give me light on I 
suie would appreciate it. 

U. L. Riddle, 

The liivaf 
Safita ItOHn, .1/. 

(Below is the comment of the author, 
Mr. Clyde J. Fitch. Note that a slight 
change in tlie wiring is necessary to ob¬ 
tain satisfactory results fiom this practi¬ 
cal metal locator; this circuit modification 
is illustrated in these columns,— TechnlcO'l 
ildiior,) 


IMPORTANT NOTICE 


CONCERNING WHICH MR. FITCH 
REPLIES- 

Editor. Radio-Ckakt: 

The treasure finder described in the 
June 1932 issue of U.xdio-Civakt has 
aroused so much interest that the editors 
have literally been swamped with in¬ 
quiries—and to answer these in a group— 
this means has been taken so that others, 
who may be interested, will not be con¬ 
fronted with the same diHiculties. 

It is unfortunate that almost all who 
Irave built the apparatus are disappointed 
with the results (the letter of Mr. R. L. 
Riddle is a good example). In 
many instances we believe this 
is due to the fact that an error 
was made in reproducing (he 
diagram of the receiver (Fig. 1 
on page 749) and therefore tve 
arc puhtishing the cor reefed 
diagram herewith. We were 
not aware of this error until 
quite recently and were at a 
loss to know why so many 
could not get the apparatus to 
work. 

In the original diagram, the 
plate supply for tubes VI and 
V2 was taken from the jilate 
terminal of V3, instead of the 
plus “B** lead; this caused the 
plate current of all three tubes 


In the Interest of those readers who do not 
like to mutilate this magazine, we have asked 
Our advertisers not to place coupons in their 
advertisements. 

Instead of the usual coupons, you will find 
a number of convenient post cards inserted be¬ 
tween the last page and the back cover of 
this magazine. 

This new service will save you time and work. 
No need to cut coupons, nor is it necessary to 
hunt for and address envelopes. Moreover, 
the space for your name on a coupon is usually 
so small that the advertiser is often not able 
to make out your writing and then you wonder 
why you do not get the literature sent for. 

Then, last but not least—the postage for a 
postal card is only 1c whereas a letter now 
costs 3c. 

Read the advertisements and then turn to the 
page containing the special postal cards. De¬ 
tach, fill out and mail the card of the adver¬ 
tiser whose literature or offers you want to have 
sent to you. 

Mail your card today! Show the advertisers 
that you appreciate their cooperation and 
thoughtfulness. 


to pass through the headset. Under (his 
condition the receiver would not work as 
well as it should. The corrected diagram 
puhtished herewith must he Jolt owed in 
huilditig the in.strument. 

The apparatus as built by the writer 
was tested by placing a piece of metal 
about one foot square near the receiver 
loop, and while a perfect balance of zero 
sound could not be obtained by adjusting 
the angle of the loops, the presence of the 
metal could he detected hy means of a 
change in the quality of the sound. (There 



is. of course, a change in volume, bm it is 
very slight and the ear is not veiy sensi¬ 
tive to slight changes in volume.) The 
metal sheet could be detected at a distance 
of four feet from the receiver loop; a 
typewriter was detected at a distance of 
six fi'et. 

Some who have used similar api)aratus 
siau* that it works better outdoors during 
rainy weather. The reason for this is not 
definitely known. I’ei haps the buried ob¬ 
jects, having l)elter electrical contact with 
moist earth, produce a greater elTect, In 
one case that came to oui’ notice a couple 
of swords weie unearthed; tliey were 
about four feet below the surface. 

One writer states that he could get a 
good balance of zero sound indoors, but 
could get no zero balance outdoors. Per¬ 
haps body capacity between his head and 
the earphones unbalaiiced the apparatus 
when his feet were in contact with the 
ground. Wearing rubhers should prevent 
this if this is the cause of the trouble. 

Check at I potentials with an accurate, 
high-resistance voltmeter. Make certain 
iliai grid-leak resistors R1 in Fig. 1 ami 
R in Fig. 4 have the correct values. Try 
several tubes in their resi)ective i)Ositions; 
this admonition holds true i)articularly for 
VI in Fig, 1—and to nearly the same de¬ 
gree, \'?i ill the same figure. Try revers¬ 
ing the connections to the primary of the 
R,F. transformer, R.F.T., in Fig. 1, Test 
all of the condensers for short-circuit; 
also, if possible, check them for their 
rated capacities—or, at least, for open- 
circuit, Note that unless resistor R in 
Fig, 4 has the correct value it will not 
be possible to obtain a satisfactory audio 
modulation note from the transmitter; in 
fact, it may not he possible to obtain any 
audible inodulation of this section of the 
metal-locator. 

Clyde J. Fitch. 


MORE TUBES? (!) 

Editor. Radio-Chaft: 

As one who has been inter¬ 
ested in radio for many years 
(I was one of the subscribers 
to the splendid magazine “Ama¬ 
teur Work” at the time it 
passed and recall that your own 
“Model-n Electrics” was sent to 
subscribers to the first-named 
publication by way of complet¬ 
ing the periods for whicli they 
had paid their respective sub¬ 
scriptions to “Amateur Work”), 
(continifed on page 238) 
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Hons down to 2.500 kc.; hut the tube re¬ 
fused to oscillate above 5,000 kc. A final 
value of 2 megohms was selected as giving 
the best output for the different frC' 
quencies. 

The £ame trouble was encountered in 
the selection of an R.F, choke. While a 
clioke may seem to be excellent at one 
frequency, it may be very poor at an¬ 
other because of either too large a dis¬ 
tributed capacity or. if this is not an 
objectionable feature, too litle inductance. 
It was necessary to make a choke having 
high enough inductance at the lowest 
working fre(iuency and negligible dis¬ 
tributed capacity at the highest fre(iuency. 
The final choke was a nine section layer- 
wound affair having very low distributed 
capacity and an inductance of 30 milli¬ 
henries. This is illustrated in Fig. 2A. 

The “band sprea<r’ effect was accom¬ 
plished by having a fixed 60 mmf. con¬ 
denser, Cl. in parallel with the varialile 
50 minf. condenser C2. This arrangement 
necessitates the use of more plug-in coils 
than are usually needed to cover the de¬ 
sired frequency band. However, the ad¬ 
vantage of this method of tuning fully 
compensates for the labor involved in 
winding the coils. The economy of the 
circuit is shosvn by the fact that not more 
than 2 ma. is drawn by the plate of the 
tube at any freiiuency. 

Modulation of the oscillator is accom¬ 
plished by supplying a pulsating voltage 
to the plate of the R.F. oscillator tube 
VI. The plate lead of the R.F. oscillator 
connects to a tap on the A.F. choke. A.F. 
1, in which is present the A.F. current 
due to the A.F, oscillations generated by 
the modulator tube V2. The oscillator 
plate voltage is then modulated by the 
A.F. voltage drop across the portion “a” 
of A.F.l. and hence the R.F. output is 
modulated. 

The oiitj)ut of the oscillator is taken 
through LI. C3 and R2 which form a 
“dummy*’ antenna. The output is coupled 
flirectly to the receiver under test. Values 
for LI and L2 are given in Table I. 

The A.F. Oscillator 

There is nothing difficult in the build¬ 
ing of an oscillator to generate audio 
frequencies. The requirements are an 
A.F. transformer, a socket, a few con¬ 
densers, a grill leak, and an A.F. choke. 
The transformer T1 has a turns ratio 
of 3:1; the primary is connected to the 
grid and filament of the tube. The sec¬ 
ondary corresponds to the usual “tickler 


Fio- A 

Front view of the very versatile short-wave tester. 


# For some unaccountable reason, short-wave 
receivers do not seem to enjoy the same up-to- 
date testing that is being given to broadcast 
receivers. That this may be due. in part, to 
lack of efficient test equipment seems to be a 
generally accepted fact. To overcome some of 
the difficulties involved in testing short-wave 
apparatus, the author of this interesting article 
has designed and built the portable testing lab¬ 
oratory described in this article. 

This device consists of a vacuum-tube volt¬ 
meter; a short-wave oscillator, which may be 
made to include the broadcast band by the addi¬ 
tion of the proper coils; an audio oscillator, 
which may also modulate the R.F. oscillator if 
so desired; continuity tester; capacity tester; 
and may also be used for the measurement of 
inductance. Aside from the above, the instru¬ 
ment may also be used for an ohmmeter; as an 
external voltmeter (either A.C. or D.C.) and 
as a D.C. milliammeter. 

The entire unit may be built in a box 9^4 
X 10)4 X inches. 


S OMEHOAV, to a large number of 
people, the idea of anything con¬ 
nected with the word “laboratory” 
immediately suggests expensive and 
delicate apparatus which is far beyond 
their financial and technical means. There 
is no basis for this state of mind. Gooii 
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Fig. 2 

At A, details of the choke; at B, method of 
connecting Tl. 


standards can be 
built inexpensively, 
ruggedly, and ijuite 
accurately by almost 
anyone. The ulti¬ 
mate test of an in¬ 
strument is not al¬ 
ways cost. !)ut its 
practical workability. 
The simplicity of a 
circuit, the ease with 
which it can be built 
and used, the caro 
with which it must 
be made are the fac¬ 
tors that should be 
kept ill mind when 
building any piece of 
equipment. 

Expensive parts 
and ‘trick” circuits 
can never equal good workmanship and 
proven design. The test laboratory to be 
described in this issue was ])uilt to these 
ideals. It will perform eiiually as well 
for anyone, so long as care is taken in 
construction and adherence to the values 
given. This unit. Figs. A and B, was 
built specifically for one of the smaller 
manufacnirers by w^hom it has been used 
both in the shop and in the field. 

The Variable R.F. Oscillator 

Keeping in mind that the oscillator 
must be as simple and trouble proof as 
l) 0 .ssible, the features emphasized in the 
design were: 

(1) One coil in the oscillator circuit. 
This would automatically eliminate 
bothersome feed-back arrangements and 
simiilify the wiring; 

(2) Tlie circuit must be absolutely de¬ 
pendable and must oscillate easily, since 
the maximum available “B” supply is but 
45 volts; 

(3) Since the oscillator is to be cali¬ 
brated. the freipiency should be spread 
over the entire dial, as the error in calh 
brating and reading is less. 

The circuit that was finally adopted is 
a modification of the Colpitt circuit shown 
in Fig. 1. The stability of this circuit 
deiieiids upon both the value of the gi'id- 
leak Rl, and more particularly on the 
size of the R.F. choke, R.F.C. It was 
found that with values of Rl varying 
from 5.000 to 100,000 ohms, the circuit 
oscillated sharply, but only at certain 
points. Using a 10.000-ohni leak, the os¬ 
cillations centered about 4,000 kc.; a 100,- 
000-obin leak brought the circuit oscilla- 
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SHORT-WAVE 


By H. HARRISON 


coir* which provides ilie feed back from 
tlie i)late to the grid. The precaution 
liere is to reverse the secondary leads if 
t.he lube does not oscillate. 

The chosen frequencies of 400 and 2,500 
cycles are obtained by switching either 
to a ,02- or .005-nif, condenser respectively, 
by throwing SWl to i)Osition 1 or 2, The 
A.F. output may be secured separately by 
connecting leads to the terminals marked 
“A,F. output.* The common coupling 
choke A.F.l may be the secotidary of a 
standard input push-pull transformer, or 
a 6:1 A.F, transformer with the i)riniary 
and secondary windings connected in 
series. The connection should then be 
as shown in Fig, 2B. Switch S\V2 con¬ 
trols the A.F. into the R.F. oscillator. 

Vacuum Tube Voltmeter 

The vacuum-tube voltmeter used in the 
unit is simple to coerate. The input ter¬ 
minals must be connected through a con¬ 
tinuous - Current - carrying circuit, whicli 
may be either a resistor or coil in parallel 
with the input terminals. If there is no 
such input circuit, the input terminals 
should be connected to a resistor of 1. 
megohm. The plate niilliammeter should 
also be properly adjusted before applying 
the inpvit voltage to be measured. To 
make these measurements, it is necessary 
to connect the terminals under test (as¬ 
sume it to be from tlie outi>ut winding 
of a transforiner) to the input terminals 
of the V. T. voltmeter. Without operat¬ 


ing the amplifier, that 
is, so there is no 
alternatitig signal, 
adjust the plate-cur¬ 
rent reading (-MA2) 
to the smallest read¬ 
able value. This ad¬ 
justment is made by 
varying the potenti¬ 
ometer R3. Note the 
plate-current reading 
and the grid-voltage 
reading on the meter 
(MAI) across the po¬ 
tentiometer, Now 
start the amplifier so 
that there is alter¬ 
nating voltage across 
the output winding. 

The plate cuirent 
changed. Keeping the signal voltage on. 
adjust the potentiomeiei- until the origi¬ 
nal plate current reading is obtained: 
read the grid vtdtafee. Suhtiact the 
original grid voltage reading from the 
new reading. Their difference is appro.vi- 
niately e<iual to the peak input voltage. 
Divide this reading by 1.41 or multiply 
by .707 to obtain the R.,M.S. (or effective) 
value. During the test, SW3 must be 
closed. 

The desired range of voltage measure¬ 
ments may be obtained by selecting the 
proper tap on switch SW4. Multipliers 
R4, H5, K6, and HT have values of 1,000, 

{Contijiued on page 248) 



meter reading is 
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RADIO-CRAFT'S INFORMATION BUREAU 

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: 


Furnish sufficient Information, and draw a careful diagram when 
needed, to explain your meaning; use only one side of the Paper. 
List each question. 

Those questions which are found to represent the greatest general 
interest will be published here, to the extent that space Permits. 
At least five weeks must elapse between the receipt of a question 


and the appearance of its answer here. 

Replies, magazines, etc., cannot be sent C. 0. D. 

Inquiries can be answered by mail only when accompanied by 
25 cents (stamps) for each separate question. 

Other inquiries should be marked “For Publication,** to avoiH 
misunderstanding. 


SOUND-CONTROLLED RELAY 

(173) Mr. n. Voimir. Mlenrown. Pm. 

(Q. I.) 1‘h'iisc |irinf thf i<- i-iriuil 

of an aiiiiiiitior systinii suitfiblo fur oiierarin;; 
a relay by whi^ilini: or hand <-la|ipint:. 

(A. 1.1 15y coiiiM'sy of «;oo(l .News we 

pro*lute in I'i;;. Q. ,17:*. a srlnniialic cirCnil of 
this nature. 

The follow in- partii were specilie«l in tli^ 
ori^Miial Inyotii : 

One sinj;b‘ hutton luirropIiOfie: 

Olio niirrophoiie biinery (two laiu'esize tlasli- 
li;:hi rells) : 

One mifiophono 11 aformer with a ratio of 
t'dl to 1. approx. ; 

One A.F. transfuiiner. ratio I ro 1. approx.: 
Throe sockets (two type UV and one type 
UX I : 

One power tiaiisfortiior lia\in;: a UUO voir 
soooiulary. conror-tapped, one J.r* volt wind- 
in*: and one D volt wiinline : 

'Fwo .simp swiiohos : 

'Pwro condeiisoi's. 'J mf.. 4ti0 O.C.: 

One choke. 30 li.v., 40 ma. latinjr: 

One p«il<nitioiinH'i-. lO.ntK) ohms. 40 ma. ratintr; 
One potent iomoi IT. 1 .OPO ohni.s. 40 niii. i a tint:. 
One resistor, .*i.PnO ohms, ‘JO wait rating; 

One resistor. -I watis. I..'ion ohms: 

One resistor. 4 watts. I.mtO ohms: 

One resistor. 4 watts. ‘JOO ohms: 

One resistor, center-tapped. :‘.P ohms: 

'Pwo Western Kleeiric. 'Type B-2t» liiildin:; ic- 
la.y8. (O. K, Type CK-2S10-l*J4r,A) : 

One (L K. Master IJelay, type CK-2n:?0-lOSO- 
i'L' : 

Tliree Kndioirons (two type '27 : one type 
SO). 

The relays are so sidjiisted (hat a low iii- 
reiisiry of soiiinl will cause one relay to a«r. 
'I'lils ill till 11 causes a posver swit<*h to close. 

'riM‘ secomi seii.^ifive relay hienks tin* <iirrcni 
throuirli the intei'lockiim power switch and 
opens the I 10 A.C. circuir. 

Adjust the slider on the 10.000 ohm lesistor 
until the drop across the o,00p ohm resist or 
is iihoni 1 i’l volts. lln*ii ndjnsi the slider of 
the 1.000 edim potentiometer to obtain a bias 
poO‘ntial within 4.r» to 22 volts on the <ontrol- 
;:ri4l of the second-siajie ‘27, Make provision 
for I end in;: the plate current of either tnhc 
diiiin;: nd.iust meiits. With the mieroph<^i»e oof 
of rhe circuit, the plate current of the disc 
*27 should he about H mn. : the second then 
sIuKibl read about 1. ina, The latter value 


should increase to uhoiit •“ ma. when tin- miero 
plronc is cmineedl'd into circuit and actuated. 

Ilelay .No. I is adjusted to close af ahout J 
nin. : .No. 2. at iiImiuI 4 ma. 'I‘hc lattei- \aliie 
is uhtaint*d hy \ ar.viinr the coni rob-rul bias of 
the second tube until the plate i.-iii it*iit. is 2 
ma. : then 4 ma. After adjiistiiienr at the 
lirsi and then second values, red nee the pbiie 
cnrreiii to 1 ma. 

All arran;;eiiiciit of this naiun*. which will 
liulit an ilhniiinared si;;n at a whistle, ainl put 
it out at the ilap of liainis. is a ;:ood nioney- 
iiiaker as a novelty att.raerion. 


7-PRONG TUBE SOCKETS 

(174) Mrs. L. (;. .Tensi*n. Weehnwlcen. N. .T. 

((1.1.) Is there an approved consrinction 
de8i;:n for bases and socUi'ts ilcsi^riieil for 7- 
jn-oii? tubes; 

(.\. 1.) In l-iu. <>. 174 are ilMistratetl the 
base and socket dcsi-ns approved by i be Ka<Iio 
Maiinfaidnrers .Vssociation. Tin* oriizinal illns- 
rration wa.s made available by courtcs.v of 
llygrade Sylvania Corp. 

MODERNIZING THE FLEWELLING 

SIMPLIFIED SUPER-REGENERATOR 

(17.*!) Mr. .lolni Smith. C'liillicothe. Ohio. 

(ti. 1.) What would be the cireuif arraniTc- 
menr for ihe old l*l4*welliii- '■sim]ilih'*d" super 
n*-eiiora I ive n*c*4-iver ns reih*si::iied to iisi* the 
newer rypes of tube.? for instance, the screen 
jjrid? 

(.\.1> We have not Innl any piartical ex- 
pori4*iico witli this iiiferestitm liiciiir modilied 
ill the manner sii-Lresieil. n44\v<‘ver. we i^- 
proiluci* ill riff. <1. I7.’l the schematic circuit 
proposed hy Mr Uicaul West, writitiff in n 
r<*cciit' issue of the railio seciitni of the New 
York Xaa. 

A standard 3-circnit tuner, h. is nseil. 'rhe 
most hiiporriint iiorlimi of the lin'ult is tin* 
ffiid leak, the value of which must he viiriid 
Mini I satisfactory operation is secured with 
tin particnlnr tube used. Note ilint the .m»C- 
mf. lixi'd coinb'iiser must he of mica-insulation 
type. c'oupliiiff traiisfonner T must have a 
vei y Iiiffh-iiiipedaiice ]n iiiiary. Position 1 of 
Sw. is the ii.sua 1 comn*etioii ; iiositiuii 2, snpei- 
n*ffeiieral ion. 

Wc will he inlerested to hear from experi¬ 


menters who limy try out this «ir<int arraiiffe- 
meiit. 


"MOBILE P. A. SYSTEM" 

(1701 Mr. It. Costahile. Chicago, III. 

t<j. 1.) In the Aitffiisr issue of K,\ino-C«.\FT 
is iles<'ribc<l an Ini'-iest in- public aUdri-ss sys* 
t«*m amplilicr e«nisistiiiff of a type '24 tube 
fcediiiff a pair of ■.‘drs in push-pull: a ilirect- 
Conpled circuir anaiiffeniciu is used. 

I'lease furnish the following data regarding 
components of this atiipiili**!-: Kalin- of power 
traiisfunncr: type of resist^ns use<l. and; 
meili4ul of 4-oniie( I iiig more than oiu> repro¬ 
ducer iiilii the circuit. 

(.\. 1.1 'rin* p<4wcr traiisfonner iis4*il in this 
[lowerfiil, hiffh-fidclii’y public tiddress system 
ainplitn I is rated at 20n wnii.s; tin* Iiiffh- 
volhiffi* secrnniari' delivers 7.%o \o1ts each side 
4 if the ceiiter-lap. Note llie use of separate 
iviinliiiffs for eiicli of the llhimeiits it his is 
iiec4-ssary to obtain cori-cct hia.s potentials!. 

'rile two ti.lL'3-mcff. and the two 0. l-iii(*g. 
n*sistois nre rati-il at. I. wait! : tin* n‘maiiiinff 
lesistoi nil its are raft'd at 7.7 watts (in orticr 
to iicciirately mniniain correct vniues ninier 
lt>ad). 

.Xdtlitioiial rt'prodncer: will require Che ii.se 
of iiidiv itliial oiii)ntr t raiisftn uiers. 


hygrade 
sylvan IA 
MEDIUM 
7-PIN 
BASE 


1.377MAy. ► 




Fig. Q-174. An approved 7-prong socket design. 



Fig. (5-173. Schematic circuit of a power-control circuit operated by audio sounds. 
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SERVICING NEW RECEIVERS 


By FLOYD 

I N onler to in cron sc his income, the active 
rnditnimri niiist keep liiinsolf e(nni»i>e(l to 
rcmlpr bt’HCf scr\‘i<e iimre cnstoinoi's. Tlic 
riKlLoman who fully appiccisi ics this funcla- 
iiientnl factor of ptolitahio ta^lio soiviciiig is 
inttMCsieil in tosiln^ e<piipiuout which will 
Tissiit'C less time |«‘i-.ioh for service which is 
hotter than the service rendered hy his coin- 
pet itors. 

^^tutistics recently compiled hy K,\fno-ri:.\Kr 
indicate that cnily ahniii P‘/o of the owiic'rs 
of maniifactiired railio tnhe smket testers ar« 
eijnipped with inn mi fa et it ret I oscillators, a ml 
it is prohahle that inosi of the oseillators in- 
eluded in this <!u not pmviile the neii-ssiiry 
frequencies for all the newer snperhetcroilync 
radios. It may, then, he conservatively coii- 
cliideil that not moie than of the owners 

of ra«lio analyzers are eipiipped for iierfoiiiilii.ir 
iM-ficr service with less t inie-pcr-Joh. 'I'hcsc 
of the U*7r classification nn;;ht to complain l<‘ss 
aboMi enf-rate coTiiiiet it inn ami let the puhli<- 
know of their better facilities for I'OiKleriip: 
bettor service. 

Many tatlUiracn rijrltifully consiiler tliemselvog 
as professional men. but professional priile nr 
ethics shniihl not prevent their rcstirtiiii; to 
nthci (hail very modest a<lv«-i-t isln^. I'or in- 
siaiice. chirnpi ruM ic docroj s believe in mh crlis- 
inir tlicir trainiiitr ami clinhal faiilitii*s, and 
why should '‘rmlio doctors” he less moilest V Is 
there anythin;; wron;; with a raclioinan's adver- 
risinir that his is the only local servii-e estali- 
lishiiient oipiipped for nictm- adjustments of all 
types of siiperheterody 111 ' ratlins when Ids cut- 
rate competitors a jo not so ctpiipped? 



The Supreme 56 Analyzer 


'riic newer types tif rmlios with l!.l\ pen- 
totles. class A and class \\ anipliticaiion. mutin'.; 
circuit?!, etc., will introduce service complica¬ 
tions which make it neci'ssary tiiat rmliomcii 
keep up with the rapitl developments of the 
new radio lechniipie. and keep hi.s i>i|Uipineiic 
ni>-to-<lafo. Ill adclitiL; to his etpiipmenl. ho 
must he interested in the etinlpmcni which is 
dosiiitieil with the least likidihoo<l of obsolrs- 
Ceuce. 'rile inaiuifactiirers of tesr eqiiipiiieiit 
are imtlea\-oi inff to desi;:ii aiiparatus wliU h 
will not become obsolete in a short time. Most 
of the obsolesccnee is cine to rite Mini tat ions 
imposed by the switching arraii;;cment8 eiii* 
ployed. Knriherinore. the movintr p.irts of 
complicated switches const.itnre a possible 
source of trouble. 

Tile Supreme Model rjd is an example «if an 
analyzer wliii li eliminates these disn<lvauia;rcs 
by eiiminatin;; me use of rotary ami push 
button swirclios for connoclin;; the nn'lcr to 
the various circuits. Kacli ran;;!’ of the iiirtcr. 
and each extended radio ciiciiit has its own 
sot of iiisnhited term Inals, and any dcslii'd 
conimct ion can he comeiilent l.v made b.v means 
of the test leads provided with the analyzer. 
The cathode circuit, the tilnmcnt: circuit, the 
top cathode connection of the new b-pin Wuii- 
deriich tiilM*. oi- any other required circuit 
may be taken jis the refeietico circuit for 
voli;ii;:e nieasnrements. 

Ill tin* usual analyzer witli its conqdicated 
switcbiiiir a rra ii;;emeii is. a two-wav switch 
provides the possibility of only two referem*e 
circuits: that is. cathode and negative lllarnent. 
1 lori'toforo. anal.\zors have providi'd means for 
connect in;; a self-con Caineil 4.o-volt haltiny Into 
tfie Hi coiitnd ;rrid and (he normal ;:rld 

circuits for lube le.^itim;. The latest d-pin and 
7-fiin tubes ha\T inirodticed complications 
wliicli may require battery connections into 

♦Chief Kmriiioer, Supreme I list riimcnt^s Corp. 


FAUSETT* 

nny one of live tube <’ircnils for tube tests. In 
the Model 5d. the battery may be connected 
into aii.N* one of the si.v urii! and plate circuits. 

Allhoii;;h the SiipiCmc Moilels 70 ami on 
oscillators were designed before siipin lietero- 
dyne radios 1>c<-ame tlio rule rather than an 
exceidion. theit* has not, been a siii;;le siipor- 
iH’terodyiie liesiu'iM-d with an intermediate fn*- 
qnenc.v which i-innot be accoiiiniodateil i>y the 
original Snjirpine oscillators which pioneered 
tlic harmonic principle of commiMclal oscillnii»r 
tniiiny:. 

Sini-e imm.v rndioiocti already have hniidreds 
of ilollars invcsteil in test in;; eipilpinent. they 
are anxious to have such eqnipmont re-coii- 
striici<sl to meet the tesliiii: leipiiremcnts of 
the new (i-pin and 7-pin tithes am! circuits. 
Arraiiircinenis are belli;; made for sneli iomo<!el- 
in;; of ohfer Siipiioiie proilncts. In addition, 
new ohnimelors. volt-ohmmoters. resistance 
tlernde boxes, capacitor leakaire testers, ami 
inclerless lube ilipckei's are beiin; added to 
the Siiprmno line. It is lMdji‘Vcd tbai the 
ineterh'ss tnlie checker will meet a lon:;-felf 
m*ed for a iiihu i-Iawker wliieli can In* operated 
ill coiijniietion with tin* mepTs of aii.\' ;;ood 
niial.vzer. This meterless inhe ehe<'Kcr will 
im’Orfiorafe the cathode-iiea(er leakn;re test ami 
the <-apacitor leaka;:e test rlie .■\.\A-1 Oia;;- 
nometer, hut will l»e available at a cosr iiiin li 
less than that of tube checkers of comparable 
quality. 

Resistance Measurements 

'I’lu* analyses of radio receivers by ii'sisiance 
ineasinomciits will. nndoiibt«*dl.v, lo* recoiti- 
inemled in fiitnie laclio service iiniiiiials. and 
tilt* SnpT<*me protlncls are <lesis:m*<l to utilize 
all of tlie advaiita;;es of these im*('hotls as well 
as affortliii:; the nsmil potential ami current 
measurements tlnriin; iinalyses. For scrvlt-t* on 
radio receivers on which resistniice data is nor 
pnblishetl. a tlecnde iTesisriimi* box has been 
rlcsi;rnotl at a low cost. 'riils unit can be 
connecfetl at-ntss :iii open resistor in a lect'lN’er 
and atl.liisted for corrcei p<MeiitlnI ami ciirreiif 
values, when the adjustim*iit i»f the derade box 
will imliciite the proper resistame value 
which shouhl be pcnnanently toiniecfed in 
place of (Tie ilefeclive resistor, 'rerminals are 
providetl for measiirin;; tlie ptdrntial across 
the decade resisitirs. so that the power reqnirt*- 
rnenfs of a reqiiirtsl resistor can be dt'ieriniiied 
as well as llie ohmic value. 'I'liis box coveri; 
the entire ramre of resistance \alues ftmml in 
<onimer<ial ratlios. It is olivions thiif. with 
the proper testlii;: apparatus. resistance 
anal.vses will irreatlv simplify ami e.tpedife tin- 
hantilln;; of ratlin si*rvice Jobs. It is almost 
iiMp<issilde for new i*>iilio dev«*lopmt'iiis to make 
ohmmeiers ami <l«*c;itle boxes obsolete. 

M.iiiy ratliomeii who tlo not alioatl.\ have 
;:oih1 lestiti'-T milts aie interesietl in obtaining' 
all of the esst*iitlal etpiipiiicnt in a siiii;!. port¬ 
able unit, such as tlie AAA-! Oia'^nometer wiih 
its iinprovemenfs for accoimmMlatI iil' the new 
C-pin am! 7-pin tubes wit limit adapters, All 
of the testing fniiClioiis re<p!jr<*<| in practical 
ijitlio serviciiiK are iiicm-porate<l in this iiiiil. 
inelmlin;; a stabilizet! oscillator wiili \00r/, 
mofliilntion for rovt*rinsr all iiiternn*diate ami 
liroatlcast freipiencies. Tht* t»scilbitor. aiialvzer. 
tube t hecker. and oliinine1t»r fiinciioiis of tlie 
I iia;;iitimeter nre .<?c]nira letl st> lliaf it is i>r;it- 
treally impossjlde to barm any of its parts by 
iiiatlvcrteiit coiim*ct ions. 

Tlie olimtneter l■alll;es extcml to r»00.tinn 
tdinis with a self-coiita iiietl -l.o-voir batter.r. 
ami liiuher rantres are availnble with external 
power. 'I’hi* Miaeiioineter power unit supplies 
a O.C*. potential of 2o0 volts for lt*akai;t» tests, 
etc. Some users of the A \ A-1 DiaLMinniefer 
keep lecords of oxerali iiieasnremeiits made on 
eacli serviced reeei\'ei- tit several riiiiiii:; fri'- 
qiiencies lM*foro and afler adjust iiietits, and 
tliesc recoids become valuable for tiinkitis* 
comparisons between receivers. This proc«*<liire 
also enables the raditnnan to determine the 
percent a ;re of improvcnient. in sensitivity ad 
jiistinents in daytime and whether oi- not a 
lOi-civer lias sntlicleiir senslt rvity for distant 
lecejition at tii«dit. It is belies ed that such 
serviciiiff practices with (lie bi-st fif equipment 
will coTitirine to ennide aetive radiomen fn inal •• 
money becanse of better service remlcrotl to 
more customers. 



your Resistor 
Needs 


I Come to resistor heati<inariers no matter 
what your piol>lein. Test for yourself tlie 
money-making <levices the International 
Resistance Coinpany provides for Service 
Men. 

METALLIZED Resistors for Replaccmeni 


WIRE WOUND RESISTORS FOR 
METER CONVERSION 



HANDY CERTIFIED KITS 


Kit Xo. 1 rnnliilnlns 20 l-\Valt .MctalllzeU Unit 

Kit No. 2 coitliihilni; 2ll 2-\V»tt .MelalllxeiJ l.’rills 

Grid Pkts Kit eoiii HitiliiK 10 jssurled .Metidllzed 
and Wire Winind iiidtti. 

.Motor Suiiqre.HMir Klti- -for 1. 0 aiiU 8-eyUnder cars. 


IRC Resistor Replncemenc Guide 

—a loo9<-leaf rnaniial whirli plvcs full resistor data 
al»oul any iiupnlar re* elver. An order for 20 

Metallized units or Kit No, 1 or No. *i. bihqts you 
ilte Guide KflKK. Or U in»y be buugbt singly 
lor SI. 

IRC Color Code Chart 

In U M A fotors— tell* ilislniitly the rcslstanrc value 
of any resistor It .M A eutur coded. FllKK. 

IRC Meter Conversion Charts 

They .‘^how how to liullil your own te.si e«itiipiheni 

at astonishingly small cost. I'jce for the asking. 

Make Your Own Set Analyzer 

Keep yenr cqiiijmient up to date 'vltp the new 

lubes. A complete insiriii tioii folder on tlic Spray 

berry Set Analyzer will be sent wrlthum cost. 

Feel free to write ii at any tline. Get oti our servi«o 
Ibt and have the new 1 It C serviee helps as soon as Issiicil. 


INTERNATIONAL RESISTANCE CO. 

PHILADELPHIA, PA. TORONTO, ONT. 


lAc 

and Precision Wire Wound 

RESISTORS 
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Write 

Today 

for 

Information 

on 

This 


AUTO-DIAL RADIO 


Quality, tone, selectivity, and power 



COMPLKTE $39.20—includes iet, rt'iiMiic (iitiind, 
?uin«re»sor kll. lubcs and dynamic speuket. Set only 
$17.05. Dealers wanted. Writ© today. 


J-M-P manufacturing CO.. INC. 

3358 Fond du Lac Ave., Milwaukee, Wis. 


Sensational 

AUTO 

RADIO 


Mr. Service Max 



Thank You — Our advertisement in the 
September issue brought us hundreds of re¬ 
plies, and NOW hundreds of copies 
of “Gold Seal Radio Tube Sales 
Plans for the Service Man” are on 
the way. Step to Gold Seal Radio 


Tubes and Profits! 

The tubes > ou need—for receivers, trans¬ 
mitters, public address or television are 
made by Gold Skal, 

Gold Skal Sales Engineers have devel¬ 
oped a special ''Selling Plan* for the 

, ,, , Service Man. It’s yours in return for 

Newly Made 

Fully Guaranteed the COUpOn. 

Long, Useful Life 
Licensed hy RCA 
And Double Tested 
A n Experienced Staff 
Standard Specifications 
Best of Materials Used 
New and Modern Equipment 


STEPS TO GOI.D SEAL 
RADIO TUBES 


Mail Coupon TO DA Y! 
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5 Central Ave., East Newark, N. J. 

Please send me by return mail Speci¬ 
fications on GOLD SEAL Radio Tubes 
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and your "Sales Plan’ 

’ for Service Men. 
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QUASI-OPTICAL HOME 
EXPERIMENTS 

By JOHN B. BRENNAN, JR. 

Down holow Hint end uf the freqtiency spec¬ 
trum where the sh<»it waves are to be fomitl, 
there is a Imiid fretpieneies short in wjive- 
leiD;Ui that they are classed as either li>rht or 
heat waves and are more correctly teiinetl tiimni- 

In cousei]iicnec of the firesent popularity of 
experiments and investii^ralions into the realm 
of television and the transmission of intelli- 
t'Ciiee <iver short di.siaiiees hy extremely short 
wnves, much attiuttion has been foensetl ou the 
various and uuexiuoiod usage." of special types 
of radio app.iratns and eqiiipmcnt such as photo- 
electric cells, crater lamps, neoti tubes. straiKht- 
line freipnuicy audio amplilicrs. pboto-voliaic 
and otluu' forms of liglu-sensitive cells, para¬ 
bolic rellectors. .son ml-ope rated li^^ht modula- 
t(U‘s and the whole galaxy of new and niilicard 
of e<|Ui|>inent associated with this field of 
invest igaiion. 

’Fo that dyed-in-the-wool .and ever growing 
group of serious minde<l cxperiinenters wim 
are fast becoming snteil with the rehash of 
pieseiit day offerings in the line of rad if* 
ivcfivfr flesigns, any now tichl of emleavor 
which ."Imws promise of provifling an outlet ff»r 
their pent np eiicrgie.s is eagerly emhracefl. 

It is with the idea in niiinl of provifling 
such an fnil let tlirough the agency of planned 
; home ('xperimeiits in the f|nasi-o]itica) field that 
I this dciuiiTinent. from this issue of K.aDio- 
Cii.vFT on, is olTcred for your serious con- 
sHlcrat ion. 

1 Each month, in tliis .space, one .simple ex- 
j periment will he tlescrihefl ami explained in 
detail, so that those of you who have the time. 

, ef|uipinent and iiiclirintion may find out f(»r 
ynursclvos the marvelous commercia] possi¬ 
bilities ill the qiiasi-fiptical field. Tlie experi- 
I ments will use only api>aratus wliich can be 
ca.sily ami CfOiioinically Cfuistructed <ni the 
kitchen table. As an example fif what may he 
1 i'xiicif«*d the follo\ying tentative expeiiimMits. 

! to he deScfiheU completely in later i.ssin>.s of 
this department me listefl and jiartially de- 
scrihed. 



A simple experiment to demonstrate current 
variations with light intensity. 


(1.) Varifuis types of light-sensitive cells 
ami how they work : a simple photoelectric cell 
' ami amplifier h* demon.strale its ahlliiy to 
ehangc light variations intf* variations of elec¬ 
trical current. 

(t!.) A typical idioto-clcctric cell amplifier 
! ami liow to hnihl it. 

<T) T‘he uses of various kinds of lenses to 
I concentrate, magnify «*r focus sources of light 
f»n phofoeh'ctric cells. 

(T) How light may he bent through a 
qimrt:? tube to actuate a photoelectric cell. 

(•'*.) Forms of light modulators: crater InhcH, 
noon tnl>es. tlnur uses. 

(<*.) .Mochanieal light moflnlators, 

.\ml so the list might go on almost in- 
flcfinitcly. Sutlicf- it to say that the main pur- 
[lOsc of this flepartment will he to explain, 
flescriho and flenionstrato onl.v those experi¬ 
ments which thf‘ home expfuimenter can flnpli- 
cate at a inininiitin f*f exy>onse and labor, to the 
end that his 8tot« of knovvlCfige and expfu if nce 
in this particular field of ladifi may he en¬ 
hanced. 

As an example of wluit can bo done, tha 
following r.'iflun simple experiment is OnllimMi. 
The pans i-efiiilrefl for it are: a flashlight, a 
photo-volfaic cell, a millianinieter (0 to .% nia.) 
and some hits i*f connecting wire. i 

Connect the two tormina Is of the phoio- 
volfaic cell tfi the two terminals of Hie niilli- 
ammeter. as shown in the aceompanying din- 
gram. It is possible that even the <laylight, 
depending upon the light conditions under 
(Contitiucif on pufte l ’ 47 ) 
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volt motor with a scale dolloction of at least 
."lOO volts, I».r.; connect the iic;:atlve leail to 
clip No. 11! and the positive load to clip No. 
11, A type tnhe Is Insertetl in the Iu1m‘ 
socket aiui the nnit is plngt^ed Into the A.C. 
line. The **no hin<i” voltu;;e refidintr should 
he approximately 41S volts. Note i I hi iM>t 
leave the power supply unit tnnie«l on loimcr 
thuii necessary to make thi.s test. 

List of Parts 

rive llaiiiniiirhind No. ML 17 .00h:iri-nif. MI<1- 
line condensers. ("I, ("I!. Cl\, (*4, : 

One Ilnminnrinnd No. Ili-t) 2l> coil set, LI, 
LJ, IJi, L4. 1.7, Ld; 

Three I InminnrlniHl No. KI-V 87 radio fre- 
ipieiiey chokes. L7, L8. LO : 

<Mii- Snn^aiiio .OiiiiL»7-iuf. tlxe-d mi<‘a condenser, 

ro: 

t)ne Sainramo ,000117-nif fixed mica condenser, 
rrj: 

One Yaxley wire-wound potentiometer 1.700 to 
lon.tMH) ohms, US: 

Two Klectrad riOO-ohm flexible resistors, Ul. 

KL»: 

I'wo 'Thordarsoii typo 11-700 audio transf«»rmers, 
AKTl. AFT2: 

One Thor<lnrsiin type U-lOO choke coil, AFC; 
Six rarv»ilt .7-nif, series 200 condensers. 04, 
"7, ('H, ro. CMO. ril ; 

Oiie Farvoll 2 nif, series 400 filter condenser, 
FIO: 

One Varvolt 2 nif. series 200 filter condenser. 

<M7 : 

One Varvolt 4 mf. series 200 filter condenser, 
C 18 : 

One Tar volt 3. mf. bypass block, series 200. 


CIO: 

One Furvolt 1 mf, scries 200 filter condenser, 
C20: 

One Dorhani metnllizctl re.slstor 2 meirohin, U4 ; 

One Yaxley 20-ohni center tapped n*sistor. K7 ; 

One Yaxicv No. 012 cable connector and cable, 
Y.li. 

One UX. Klectrad Truvolt Ill-Q 20 type re¬ 
sistor ; 

One 'I'lnmlarson No, U-171 power compact, IT: 

One* Fi»derate<l IhirehnsiT ti lament trans- 
f»»nner. eatah»i; N(». 2TdO^ F'T : 

Otic Parvolt 4 mf. series 200 bypass etnidciiscr. 
('17 : 

Twti Yaxley No. 422 Insulated phone tip jacks, 

K.S,: 

Two Khy engraved t>lnditit: posts, ANT, fJNl>: 

'fwn rienjamin No. tni40 I'X socket, VT.O: 

Four* Na-Ahl base mounting; type FY sockets, 
VTl. V'r2, VT::. VT4 : 

One* Tin-test U».f>00Hdim resistor, 

113; 

One* (' midget variable coinlenser. .fi007-nif. 

rsL: 

Om‘* Scieen-;:rid <ap cnnncctor ami wire: 

Ill-t) 20. master fonmhition nnit loiitaiiiiii^ 
drilled and eiurraved panel three complete 
alnminiim shields. I b illed and formed steel 
chassis. Fahnestiwk clips. Urmkets. clips, 
wire, screws, nuts, washers, and all necessary 
hardware to <‘oniplete this receiver. 

One* steel shaft 22 inches loiu;. M invli in 
«Uanicter, 

* Indicates additional parts other than the 
regular kit of parts necessary to construct 
this receiver. 
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ciiry-vapor type Is recommended because it has 
a low and pi‘ncti«*nlly constant spacc-chni‘m‘- 
voltajre drop within its operating; Umltatiims. 
As a flirt her means of obtaining ;:ood re«:ula- 
tion. the filter chokes and transbunuT wind¬ 
ings of the "'IT’ eliminator should have as low 
resislaiiee ns possible. In the desi;rn of a 
power supply for a i hiss 11 aniplllier, I'onsitlera- 
tion should he irivcn to the peak current de- 
niniid of the ninpUtler, 

As may he e.\p<‘cted, the jrrhl (No. 1 and 
No. 2i of tin* 80 is operated siiflicleiitly posi¬ 
tive to cause i^rid current to flow In its input 
idrcnlt. Til is feature iinpo.ses a furtlier re- 
ipiirenient on the pn-i-edim; aniplilier stajre. 
It must snpjdy not only the neeessary Input 
voltiur(‘, hut it iiiiist he <‘apahle of doinj; so 
under <*ondil lolls where apprel iable power i>< 
taken h.v the t:rid of the class U amplifier tube. 
Since the power neees.sary to swiii;; the tfrid 
positive is parlially depeiidmit on the plate 
load (if the class II tithe, and since the etti- 
rleiny of pinver transfer from the precediim 
staue is dependent on the transformer ilesinin, 
it is apparent that the desi;rTi of a class U 
audio, ptiwer amplifno’ requires that tiion* than 
ordimiry attention he ^iveii to the effects prie 
diieed by the c‘oiiipiuient parts of the circuit. 
'These effects llia.v he produced in thi* first-sta^e 
amplifier by the design factors of the power- 
tmtjnit stn^e. For this reason, llie desmii of 
a class 11 audio aiiiplifier with its driver sta^e 
is s«miewh!Tt more involvcil than for a <‘hiss 
A system, and iimst he cliccketl for each <4iaii;ri* 
in the comptuicnt luuts. 

'The following ratinjra and charactorlsths 
ohtaiii •. Heater vidtaire. ti.:*, volts: heater cur¬ 
rent. ,4-ampcre : for class A triodo operation, 
plate volta;re Hitt: contred-;;rid hias. -2b volts: 
plate current. 17 ma.; load resistance for im- 
tlistortcd power output, 7,000 ohms ; ampUfica- 


tioii fmtor, 4.7: plate resistance, :1.000 ohms: 
mutual eondiKdance. 1.77t» mieromhos; umlis- 
tcutetl power output. 3bii milliwatts. 

I'or class A pentode operation, the followlnj: 
eharacterisfjes obtain : I’latt* voItaj;e. 18h; 
screc'u-jrrid voltam’. istt: control ;rritl bins. -18; 
plate eiirreiit. 2n uiilliamperes; seriNm-jirhl 
current. 3, milliampercs ; power tuitput, 1 ,•> 
watts: loail reslsfaiu'e, s.ooti ohms: amplllica- 
tion faetor. 13,7: plate resistam**. 82.7nb ohms: 
mntmil comlnctanee. 1.03,7 mi«‘r<mihos. 

Combination Amplifier and Power 
Rectifier 

'The first advanta^re of the unique tube to 
he descrllied is to ]u-ovide an eleetron emitting' 
<levlce iiaviii;; an electron priKluciim nn-a and a 
plurality «>f eleetron emitting; c*iithodcs adja- 
c<‘!it to this area. SiM-oiid. to provide a device 
that can be used in rndio circuits and in whiidi 
tlic fihnnetit or hi*afcr current, as well as the 
jdate, can be taken direet from a soiiree of 
altcriiatliij: eiin-eiit. Third, and this is a rather 
iinibue advuiita^xe. to provide a tube Iiaviim 
a multi-potential uritl, that is. different parts 
id the same ;rihl to have different potentials 
with respi-ct to the catlnuh'. Fourth, to pro¬ 
vide a self-hiasiiij: ^rid. 

The sketch of Fitf. U illustrates the external 
view of this rather iniiiiiie tube. Fj;r, 7,\ is 
a plan view of the internal assembly: 7U Is 
an mid view of the asscmhly shown in I'i^r. 7,\ : 
7t’ is a «*ross .ejection view aloim the line 4 4 

of I'li;. 7I*»: Tit is a section showin;: the 

relative )HisItiotis of the elements: TK is a 
eross section of FI;:, 71» ahum the line i\- U. 
S.\ shows the iiisiilatiim frame that supports 
the elements : Ml shows one imdliod of <*on- 
stnictlnjr the elements. Two s«'hematic cir¬ 
cuits showlii;; tin* application of this tube are 
;;ivmi in I'ly:. lb\ and I HI, 

troofhmvtl on pape 23G) 


CORRECTION NOTICE 

Due to an error in printing, the cost of constructing the Radio-Craft 
Universal Analyzer was inadvertently printed as $28.00. A compre¬ 
hensive investigation by Radio-Craft indicates that the average price 
for which the parts may be secured is about $48.00. 


The New Way 
To Analyze 
Modern Sets 


Point-To-Point 
Resistance and 
Capacity Tester 



«33 N.. 


Two cable plugs connect set 
sockets through selector switch 
to the precision volt-milliam- 
pere-ohmmeter,—an exclusive 
Readrite feature. Speeds up 
tests without removing chassis. 
Measures resistances up to 
thrfee megohms — D.C. Volts 
up to 600 and milliamperes up 
to 300. Also A.C. line volts 
and capacity of dry and elec¬ 
trolytic condensers. 

A fine instrument in leather¬ 
ette case. Complete with bat¬ 
teries, test cords and full 
instructions. 

Send for Catalog 

READRITE METER WORKS 

Established 1904 

17 College Ave, Blufffon, Ohio 
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Our FREE Tube Offer Extended! 

So many of our cus+omers have faken advantage of our 
bonus that we decided to extend this offer . , . . 

Take advantage of our offer—25 UY-227 Tubes FREE with 
every purchase of 100 assorted tubes. 

(This offer is good until October 7th) 

Give to your customers ihe uilviintatcc of l>uyiu*r firsi.quality licensed H.C.A, tubes at price* that are cjicep* 
lioiiully low. We cany the lartrest vaiiely nf tulu** in the XNorhl. many for »i>eoial purposes, and ever>' 
tube is replaceahlc wiihiti tliive months. provj.Jiiitf the lilameut is not humt out. We cither have the 
lube you require or we will make it for you. 

COMPLETE STOCK READY FOR IMMEDIATE SHIPMENT 
Order from tills jiajte- -Ueinll 20% "Dh order, balance Co.I). .Ml prices 
lire F.O. h. r.\CTOUV. Newark. Shltnnenls go forward cjpreis or eared 
post. No order Tor less llmii S5.00 accepted. 

TYPE ANY QUANTITY 

UX*20IA—.AmDliOer or detector $0.30 

UX-226 ampllflcr .30 

UY*227 —AC amplitler or detector. 30 

UX*I7I —Same cbaracterlslIrs as ITlA on tutiRstcn tllainent. H aniD. .30 
UX* I7t A—I*o^te^ outpul ami), for .\C or DC operation. VJ amp., .30 

UX-240 —Designed for hnpedanre and resistance coupling .40 

UX*I20 —Power amp. used In last stage of audio fren.40 

UXM99 —Detector and amp. tube, long prongs .40 

UV'I99 —Standard base, has a 201.V lia.se, same cliaractcrl.'^tles as 199 ,40 

UVM99 - Same characicrlsth.s as LX-PJO only short prongs. 

UX-II2A—Power amp. lube for low cur. consunip.. V* amp. 

UX*lf2 —Power Amp. >4 amn. 

UX-200A—Detector tube recommendeU for weak signals. 

UY-224 —.^C screen grid auiputler . 

UX-245 —Power anuillfier . 40 

UX'20tB—1/8 .Mnp. .Amplitler and Deieelor . -60 

UY-246 —Power Ainpliticr .60 

UY-247 — l*ower pentode .60 

WD-II —Detector Amp.60 

WD-12 —Detector .Amp.60 

UX'230 —Dry cell amp. and detector. 2 \oils . .60 

UX>23I —Dry cell amp.—last audio stage. 2 tolls . .00 

UX-232 —Drj* cell screen grid amp.. 2 volts . .60 



TYPE 0 
Potassium 
Photo Cell, i" 
overall. $2.10 


.40 

.40 

.40 

.40 

.40 



TYPE V 
Television Tube 
scjiiare 
catiKXle. over* 
all slra* 2"x6'' 
$3.85 


UY-233 —Power Amplllter l‘cnlo.ie. 2 volt* . 85 

UX-234 —Screen (Irld Pentode It.F. .Ampllflei..85 

UY-235 —.<ui>tT contiol 'ii-reen grid amp.60 

UY*236 —Screen Grid Hndlo Frcq. .\iup.85 

UY-237 —Detector .\m])llllcr .85 

UY-238 —I’ower Aniplitlor Pentode . .85 

UY-239 Dr U.r. Pemodc Ampllller .85 

UY.55I —Variable .Mu .60 

UY>56 —A.l-’. .Thd It.F. Ainiillfier and Osrlllaior .60 

UY-57 —6 prung .Screen Gild K.K. Amplltier and Detector. .60 

UY-58 —6 prong Variable .'lu ll.F. Aianlitler and Siiiicr Detector.. ,60 

UX*2I0 —For power amplitler. high voltage . I.IO 

UX-222 —Screen gild radio frequency amp. 1.10 

UX-250 —Power ainp. used In last stage of audio frcii. 1.10 

I ta I III Hi lube lo prevent tubes in set from blowing out. 1.10 

.'Special super-senalilve Audio Freri. 201A. .60 

Special super'sepsltlre lladio Freij. 201.\.60 



— OR — 

Extra 

Special 

with 
every 
order for 

$5.00 

of lubes 
we will 
give 

FREE 

2 UY.227 
TUBES 

For 

multiples 
of $5,00 
proportionate 
amounts 
of free 
tubes 
will be 
given. 


special 171 At" amp. extra coaled tUaiiieiit—good for electric sets.. .60 

T-14 <201 a High .Mu) high emlsdon .60 

Switch tube. 201A or 112 or 171 doulde life ..60 

Ailapier lube 226. 227, I7IA. to conrert bat. sets to AC. each.60 

UY-227A- .AC amplitler or delcclor, same .is 227 <but uulck licaicr).. .60 
UY-224A—AC icreen grid amplifier, same as 224 (but nulck heater).. ,60 
RECTIFIER AND CHARGER BULBS 

12.5 mi. rectifying lubo (1). II.) (Raytheon Type) . 

6/10 Biiip. trickle cliarger liulb (Tungar Type) . . 

2 am|). old and new type charger l>iilb!i (Hat $4.no) (Tungar Type) . 

5 and r> amp. eturger uuPh MUt $m.PU) (Tungar Type) .. 

15 amp. charger bulbs (Tungar Type) . 

UX-866 —Uol Cathode Mercury Vapor Unll'-Wiire IliHihter (Henry Duly) 

UX-280M- lfot Cathiidc M«ri iir> Full-Wave He« tiller same as liX388. 

UX-28IM Mui Patliode Meriuiv Vai»of Half-Wave Ueitilier. 

UX-871 —llol t'atlimlc .Mercury A’ii|)oi lleciitivr. 

UX-280 —l-‘ull-Wa\e Henlller for High KmUslon. 

UX-281 —Half. Wave UeitiHer . 

UX.282 —Full-Wave Menury Vaiior Uectliler. 

PHOTO CELLS 

■'Poia.sslum" Type 0. 2.10 

"Caesium'’ Type A. 4*/^" o\eru)) length. 7.90 

"Caesium" Type R, 3 overall lengih. 5.90 

TELEVISION tubes 

Tellon Tleflertroti Neon Television Tui»e. V* Cathode Square Type C.3.85 

Tellon .Neon Television Tube. IV4" i’aihode Square Type V 3.85 

Tellon Neon Television lube, 1" Cathode Square Type X. 2.10 

ARGO TUBE COMPANY, 40 Park Place, Nevvark, N. J. 


TYPE R 
Caesium Photo 
Cell, overall 
length 3-1/16", 
$5.90. 

IMmioetenric cell. 
I’hntoeleelrle cell, 
Plioloclcelrlc cell, 


U X -182—Spartoti 

Type 

. . . .85 

UX-183 

Span on 

Type 

Type 

.85 

UY-484 -Siiuriou 

.85 

UX-585 

Sparton 

Type 

.... 2.10 

UY-686 

Spar ton 

T>pe 

.85 

UX.40t 

KflloRB 

Type 

.... 1.50 

UX-403 

lx'.tl.>K« 

Type 

. .. 2.00 


1.25 

2.00 

2.00 

3.75 
7.50 

2.75 
1.25 
1.90 
1.25 
.40 

1.10 

MO 


Be sure to turn to page 256 of this issue and read about the new 
1933 OFFICIAL RADIO SERVICE MANUAL which shall be 
published shortly. Turn NOW to the announcement. 


SERVICE 


MEN! 


IMPROVE YOUR BUSINESS 


FRONT 


BADIOMmOKRl 




■=F: 




BY KEEPING YOUR NAME^EFORE YOUR CUSTOMERS EVERY 
.Musi people torgel the day. (he staiion. the dial iiumher 

_ and hour of iliclr favorlie programs ami will apprevlaio 

Radiomliider Cards with spaces t<> record such |nformalh«u. 
Thej' will be kept for the longest time In any home, tlive 
Radlonilmler t'ard.s with your ad printed on to your eustom* 
ers or plate .i few In ewry Imtiie In ymir nelglihorliuod 
and they ulll tnusMtUly remind the people of yuu and 
tIkUs think utid la Ik about you. 

There's So Belter Way To Make 
People Think of Y om £vrrv I Jay 
Tlkose ranis are far siir>erior to business canH and their 
cost insigniflcnnt considering ilie betiellis you will derive. 
Trial orders aecepled for as HI He as 


BACK 


100 


Radiominders with your A ^ 

Ad of 5 Lines Printed for ^ | 

Each additional 100 Cards 
50c 


Postoaid 

Card size 3*4 x Inches. Ad spare 1 * 3 Inehes. iTinled 
utirartlvoly on heavy Golden Uo<l Hrlslnl t'anl. Use Ink and 
handprint ymir copy and mail today with remittance to 

ROTH PRESS, 825 Suiter Ave., Brooklyn, N. Y. 
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In Fic:. <> a l'Irss envelope is shown at 1. 
the iippfF einl of vvliitit is piovliled with a 
s< l ew type of Socket connect ion having; tcr- 
niiiials 2 and which coninwt to lllaiinqtt or 
lii-aitM* leads 4 and Ti lespCftively. These leads 
serve to stiiipori i;he cleinenis nf the tulie h.v 
iH-in" fasl«MH*d to sh-pvtv (1. the la I ter foriniii): 
an iniegral i>art of the insulating frame which 
may Im* made of lava rock. porcNdain or any 
Ollier suitable material. 

The horizontal positions of 7. Fil'. 8.\, aro 
provided with slot:s S adapted to receive the 
lioain- elements, the ends of which tcrininato 
into leads 4 and o. Wlnm an oqiiipnteiHiai 
cathode, smdi as in the *27. *21, etc., is 

desired, another element, ti, is piovitled. 'Uhese 
tarliodes are in iho form of plates as illustrated 
by 10 of I’i::. 711 held into longiliiilhial slots 
11 as illiisirated in Fi;:. SA. 'J'he outside faces 
of i.lpse plaies are coated with an elcciroii 
iiiitiing sulisiancc, 

Fan 7 illiisi rated in S.\ is provided 

with 1 verfiial rows of holes arran;:e(l to it* 
ri'ivc the eoiit rol ?i id. 'riiis grid niny he in 
Ihe form of a eoniinnoiis wire arranged in 
imialkd positions eb»se to the eathode. Ilow- 
evtM-. wlk-tt it is tk'sired to pinee ii negative 
poK'iilial on this gi id, the gri<l may ionsi?'t 
id' a niimhei- of tliormo-couiiles each eonsistiug 
of two dissimilar \vii*cs as illii.«trated in Fig. 
7C. 

In this fignro the positive ami iieg.itivc metals 
aie shown eoiimefed ahernaiely and indicated 
as P and N r4‘spei*tively. Tliiis. when the 
tral low of .ill net tires (poinrs at which the dis¬ 
similar wires connect), h in the figure, heeoines 
healed because of radiation by the heater 1), 
the on TCI rows of jiinctuics at C of I'ig, 7C 
will remain relatively kiiol ihcrehy gene) a ling 
a direct ciinent in the grid. ilence, each 
gi id wire will liave a potential different from 
its adjacent wire. 

'rite i>hnes illustrated in Tig. 8U surroumi 
the gii«l strm inie in ihe conventioiial miiuiier. 
rhes(‘ idaies aie connected hy straps lU and 
rest against suifacc 14 of I'ig. 8.\, 

When the tiilu* is to he nsetl in the circuit 
whicli is to rectify the A.C, applied, more than 
I.WO anodes are |■^‘<|uired as shown in tlic 
Kchemiiiic cirenirs of Pig. U. Lik«wise, when 
more than one cathode is desired, the sections 
may be ii)sultit<-d frotii one niim.lnT or se|ia- 
raie leads hrought out hy each ciiihode. The 
advaiilages to he gained are qiiiie ohvions. First;, 
this tuhe may Im‘ used in circuits requiring 
inoio Ilian one grid, each gri<I having n ilif- 
fen-iit pnieiitial witli ia.*spect to ihe catliode 
liiK all of them having a coininon input cir- 
enir.' tsecond, this device may Im? ii.sed in coii- 
iicctimi wirh welMMiov\ ii lyp^* of battery cotiiiled 
.\.F. aiupllliei's in which ■■(’ ■ Idas is I'e^piired. 
With I he dt'vic4‘ ;is descrihed hei'i*. it. 4-aii he 
s«*eii That an iHhrnoi ilic»rmo-«-hM-tric potontial 
is derived for use in such circuits. 

or special iiin resi to us are the diagrams 
of I’ig. P. source of alternating voltage is 
iippli«‘d to thi‘ Imattr U. ns Wk ll as to the pri- 
niaiy winding 111 of a traojjformer, the see- 
ondary J7 of whiih, has a ceiiier tap 18. 
cunncctcd to one lead Ifi, of the O.C, termimtl.s 
IP and 20. 

The inhc drawn in Pig. P.\ has two anodes 
12. connck ied In iiarallel as shown, \\liirh lead 
into a series of condensers 21 and choke coils 
22. before connecting to the points IP and 2o. 
II may be seen, tlieiefoi*e, that the two out¬ 
side tonniiials of i,lic seeoiiclary 17 apiily vidt- 
;ige lo the two inside plates, causing a pul.sat- 
iiig n.C. to llONv through the tiher unit which 
in turn is sipplied to the two plates It? which 
fiinciioi) ill the normal manner. Kig, pit dis¬ 
closes the somewhat si mi la r fill I-wave rectifier 
circuit with ihe except ion that the terminal 20 
is deiived fiom a tap bciwi-en resistto's 2o 
connected in .series. 'I’lie anodes aic connected 
to tin* outside t(‘rmiuals of the secondary 17 
and tin* cathodes lo parts 2:\, 

Ir would he exlremely iiiiei-eNting to note the 
.application i<» which ihis taihe will lie put. for 
it will evidently hc«ome a comincreial piodtici. 
It illustrates, as stated previously, that tin* 
rreiid ill modern tube design has been inward 
a miiiiuuim of tnbo.s and an iiicicase luscnsi- 
tiviiy. 
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AN ULTRA-MODERN SUPER. 


{Voiithfurt} ft 

Wiring 

The wiring should 1 k» done with a uood 
ffrnde of piisli-hack wiio aiid all eotiin*ctions 
caridully soldert'd. Wii'v the tiliiiiieiit iirfnirj< 
of all tidies first, twist in;: these lea i Is to^otlier. 
Then wire the idate-voltau'c supply, ini hiding' 
the recti tier tube, eh'Ct ndyl ic condeiisiTs. ehoke. 
thi< soeUel' iiseil (nr coiiiieitioTis to the spenUei* 
tiehl. stud the voice-coil t l atisforinei-. Al ter 
this portion of the wiriii;: is tiiiished, coinph*re 
all plate mul plate-rcUii n leads to their re¬ 
spective socket ami hi;:h-volia;:e supply term¬ 
inals. 

The >:rid cirenifs are wired last : tun! hr sutc 
that thv canwcrtittH't o/ this /on*tion 0 / tttc 
vircuit atr an .vAoir/t nii ittc si^hrmativ rirrtdt, 
Anff (tcriation laatf itrcrcttf tttc iiruftcf oitrra- 
0 / tttc aittamatir ittiatttc canfittt tube. 
Study this portion of tin- eireoit enretnll.N and 
follow the connect ions as shown. 

Speaker Selection 

As tlio speaker tield is a portion of the lilrcr 
circuit, it is impoi'tant that the llelil have 

file proper resist a nee. 'I’his eirenit has heeti 
ihsi;;Tied so that eonsidcrahle varitiiion in the 
resislaine of the field Is permissahle without 
iipsrtliii;: the hahnieo of the various voltaLO'S 
used tliroiiirhiiiit the set. 1 to not use a liidd 
with a i'esisfam< of less than J.titdt ohms or 
more than l!.r»o(> ohms. 'The plate voltage on 

the plates of the 1.1'. tithes, with a spi-aUer 

(iel<l-ri‘sistaMce of J.rinn oliins, will be Just 
under Jon volts: sp<*aker fields with lower 
values of lesistanee will raise this voltage to 

a hunt volts. If the I t.r. ve.sistanee of the 

speaker (ield is drojiped below l.<aa» olim!^. the 
tilteriii;: act ion will be impaired and the applied 
plate volt ape will he too hipli. 

The speaker must he ])iovide<l with au output 
t ratisforiiier to mat eh the t'vo pint t odes used 
in the output staire. .Vo [Movision haViiip 
heen made iu the set for placing the output 
t ransforiner, it must he mounted oji the 
speaker. 

Testing and Adjustments 

After the set has lM»eii eoinplelely wdied and 
cheeked, it is ready fot* test. Use an oscil¬ 
lator and rune the iniermedliites to JTO kc. 
Wlieii this has heen ilone. the set can lie con¬ 
nected to an antentia. and stations tuned-in. 

Ad.iiist the oscillator ptiddim: coiidensms for 
maxiiiuiin sensitivity iivei' the broadcast band. 
4'tmdeiiser C'lA is used to trim ihr oscillator 
tiiiiinu at rho hiph-freiiuoncy end of the luiiinp 
sc.ile and C4 -trims this circuit at the low- 
freipieijc.v end. I'se the slotted philes of the 
oscillator tiiuiup condenser. Cd. for points 
hetweoii the liiph- and low-f roijueniy setUnps 
ciimpensaicil for by ami t* t. 'Tlie cuie 

used lit lutiiiii: flic oscillator tiiiiinp eoiideiisor 
will lellect ill the over-all sensiiiviiy of tin’ 
receiver. 

When the set is inoperly rid justed, there 
sliould he no diftiiiilt.\- iti picking up at leasr 
tin channels wilhoiit au.v interference from 
adjacent stations. 

Parts List 

(hie Kadio Condenser Coi]i. four-paim tuning 
unirs. with irlmmer.s. type tilhod, 0.1, Cl2. Ct:<, 
C ’.A. O.j: 

Two .Micamold comlonser?. TnO tiimf.. t.vpe Utklth 

V4.\. (VKt: 

One .Mienmold variahlo condenser, u to 100 
niiiif.. type C4 : 

Six .\cratcsr variahh- condensers. .l)U02-mf.. 
tvpe ri‘l58 (these are part of the l.l'. trans- 
fiu-merO. Ci;. C7. C8, CO. Ciu. CM: 

Six Acratest tuhiilar coiideiirseis, .1-nif.. CT-b 
Cl I, CMti. CJT. 

(hie .\ era lest tubular elect roly lie cotidensor, 
type t'dh*»u, t»0 volts. 10 iiif., Cl<S; 

4'wo Miciimrdd condeiisiMs, .'t"o nimf.. ftp. C-8 : 
t^iie Mien mold condenser. .OUfi-inf.. C20 : 

"rwo Acrate.st dry electrolytic condensers, type 
r,.:;oii. s mf.. C2i. C22 

One A era test ti.rpass condenser, type 28:j7, .2A- 

inf.. C2X : 

One Mica mold condenser. .70 mmf., C24 : 

Two Fleehtheiin bypass comlcnscrs. type (JK- 
IPO.—C2o. r‘J7 : 

One Acialest band pass tiiuiiii; unit, ns dc- 
.<crihed. tvpe 0i;.74, ll.K/lM (cuusistiiig of 
LI. L2. and 1.3) ; 


ni Ii0{/e L‘03) 

Uiie J:.F. choke, l.t t I'liis may lie constructed 
by wiiidiim 7uu turns of No. .70 enamele<l 
wire on a wooden spool J^^-incIi in diameter 
and yi-UwU loiip) ; 

One Aeratest, oscillator-detector tuuiiip unit, 
type "i70J(, L.7, l#0. 1.7 : 

'llnei’ Aeratest 1.1*. transformers, as described, 
type o:;riH. l.F.Tl. l.F.T.2. I.l'.T.J (consist¬ 
ing of coils Ls. l.P. I.IU. 1.1 I. 1.12. l.lOi ; 

One Aeratest l.wnii resistor, 'JU.UOU ohms, 

in ; 

nVvo Aeratest .r»-wait resistors, 40t> ohms, K2, 
UK : 

'riirer Aeratest .C'-watt resistors, .ri-mepolim, 
type .7800, ii.7, K7 ; 

t hie .\cralest ..7-\vatt G.UUO-oluii resistor. K4 ; 

One .\cratesi ..j-watt, 2.iMMJ-olim resistor, 117; 

One .Veratest l.-wait resistor, 2.j,U00-olims. Ktl; 

One Aeratest .."i-watr, 700-olini resistor. UP: 

One Frost ..7-mi»"olini volume coulrol, UlO; 

One .\eratesf ..“-wait. 7-7o-olim resistor. Ull; 

One Aeratest .7-watt, .1-me;:. tesistor. U12 ; 

(hje I'lusi .7-mc,i:oiun poii’iitionieler wiili switcti 

SW.J, UJ.7: 

One Aerntest 7-\vat;t resistor. JUO ohms, Ill-i: 

One Aeiaiest .O-wait resistor. 40,000 uhins. 

l: 17 ; 

Om l edei ntcil cndiuiniii-plated oliassis ; 

om> .\t rati’si power l.raii-ifoi iiier. type *^.727. 

FT. : 

Oni> Aeratest filler ehok<». .'tif liy.. Cl 1.1 

One rotary snap swifeh. SW.J : 

(Jne Aenilcst push-pull input transformer, typo 
7S;:4, A.F. r.i ; 

One .\craiest tniiiie.: dial, type 4017 ; 

Four knobs for flic controls: 

I'ivo scieen-;;rid clips: 

Five Aeratest tube shields, typo 78: 

Five Cinch d-|»ion;: wafer sockets, foiu’ marked 
" iS" ;nid one maikeil ".j."" : 

One (’inch -l-proiiii wafer sockei niaikcil ; 

I'wo Cineh 7-pron;: wafer soekers iiiarkeil * f7 : 

I »ne Cim h 7-pron:: wafer socket mai keil ’.“Ui” : 

One Cinch 5-|M'on;: wafer socket, no markiu;:: 

One .\ldeti 7-pront: iilug with short cap. type 
7 M V. I: 

I- ivi’ feet of lamp cord aiul pluy ; 

One Khy aniei]iia-::rouiid strip, A. G; 

Four FU t.vpe .78 tubes: 

'I wo lOU type ’47 tiihos: 

One i:U lypo so leerihcr: 

One FU type 77 I mplex I hode 'Priodc : 

t hie 101V type nCp iiihe. 


A SERVICE LAB. 

{Coathntoi Jrom itoffc 219) 

iim.v he coiniecled •*.\." "IV and “F‘ potentials 
reipiired 10 test ba Iter.vopei'a I cd reeci vet’s: 
n he eotmcei ions rr*>m 1 hose Imilei ies are 
hroiiL'lit out to hiiidiii;: posts at the lo\v«‘r lelt- 
liiiiid enriier of llu’ p.ineO : there i.s also iii- 
eorpora red a rotary s wit eh for elieekiiiLT the 
plate volt:i;:es at the various tei-miuals of 1 he 
■‘ll‘ supply, 'riiere are two sw’irches; one is 
a r.lMi.'J*. for the tilanient ami "W , a 5- 
IMi.'r. switch controls ihi ‘ ll' phis potential. 
U'lien the two switches are in tim upward po¬ 
sition they conirol tlie current le piiiiel No. 8; 
when they sniiply the necessary ennent to 
Faiiel No. lu. 

I’auel No. 10 is an U.l'. osejilator which 
tunes from 7.70 to J.700 kc. This panel is also 
Used for the 1 1 aiismissioii of photuii:iapli ret- 
onis piekctl up ill oth'-r luirrs of fh*- Imihliii;:. 

This covers a pmei al dcscriplion of all i he 
nioiuitetl imiiels. 

The portalde e<niipnieiit consists of a shielded 
oscillator : niicrophoiie speech amplifier used in 
puiplic aiidress wtnk : a siainlani .lewell tpscil 
latoi : a F.U. output meter; two Weston 
tube checker-analy/.ors. 'flie 7f»7's are tised 
by ihe outside Stuvjce M 'ii. 

The two heavy Ipmiv co]iper wires, riiiiiiiiu: 
paralltd underneath the panels, connect lo an 
\IC.\ antenna system on top of the roof, 'lids 
arraniremeiit eiiahles a set to he coiiiiecietl at 
any position on tin* htaich. 

'I’lie st«'4‘l ca hi nets are iiseil to house a coiii- 
lilcfe stock of resistors ami other acce-'jwories 
for whi<-h we sire Johhers. 

The pnhlic aiidress eipiipineni* which consists 
of toil Uncoil dynamic units with output tfaiis- 
foriners and tilimpets is not siiowii in the pho- 
loj^rapli. 


Start Your Career Today 

In the world’s fastest-growingindustry— 


Von can, if .von will, start your career torla.y in 
the world’s healihiesl and fastest.-growing industry 
—U.M)IU. The biggest and most talkcni of huiUl- 
ing pixiject ill ihe world—-KADIO CITY—is Imt ao 
ailvanee sign of the future this iialustry liohls for 
tin; man who gets started in it today, while the in- 


dust r.v is 
still young. 

The first 
move is up 
to you. 
licud this 
advert ise- 
meiit care¬ 
fully and 
I hen send 
in the at¬ 
tached cou¬ 
pon. Ihitilo 
it now. 

Get started. 

The ihrcc volumes of this lihrary cover the entire 
held of building, repairing and ’'t I'oub I e-shoot ing" 
on inoilerri r.idio n-eeirers. The Library is up-in-the¬ 
rn i mile in every ic.<pccl ;iiid is based bn the veiy lutesi 
developments in the design and maniituctnre of oipup- 
ment. Tiie rapiill.v-growing interest in short-wave and 
television reception is llioronghly covered in a com¬ 
plete section which deals with the construction of 
this typo of apparatus. 


fiAnm iHBWNG 

^*2^ Rep^ Mdybr 
H tslWLs Moyer Wpotbl 


Radio 

Construction 

Library 

INCLUDING CONSTRUCTION 
OF SHORT*WAVE AND 
TELEVISION RECEIVERS 
By JAMES A, MOYER and 
JOHN F. WOSTREL 

Fatuity, University Extension, Massachusetts Departmenf 
of Education 

Three Volumes — 1087 Pages, 6x9 
605 Illustrations 

VOLUME I: ptesents the fundamental principles of 
radio so clearly and simply that anyone of average 
training will be able to read, understand and apply 
them. It gives :iciu:il \v«>rkiiig lira wings and lists of 
materials for the con.'lructiuii of many typical sets. 
VOLUME II; fully discusses all of the elementars’ 
principles of radio constniciion and repair. An ex- 
Idamn ion of the necc.^sary steps lor “t rouble- 
shoot ii:g/’ repairing, servicing and constructing radio 
Sets suc-ces-Mfully. Praclicil data is also given on 
antenna sy^ti-ms, batteiy eliininaiors, loud siK.‘aker>, 
chargfis. etc. i liis volume iiichides romplei.e instrue- 
tiuns tor the const nictiun ami operation of *lion.-\vave 
and t4'levision ivceivors. 

VOLUME III: covers the essential principles inider- 
l.vhig the operation of vacuum tubes in as non¬ 
technical a irinTiner as is consistent with accuracy. 
It discusses the construction, action, reactivatUm, 
testing and use *)f vsicimm tubes; and an interesting 
section is devoted to remote control of industrial 
proce.sse.s; and precision mea.surements. 

EXAMINE these books for 10 days FREE 
This Libraiy* is not only a thorougli home-stiid.v 
course, hut a handy inoaiis of reference for Ihe more 
experienced radio i‘xperimentcr. repair man, and radio 
shop-owner. To these men. as well as to tho.se wlio 
lies ire to advance in tlie radio profession, this offer 
of a 10 days’ Free E.\a mi nation is made. 

Simply clip, fill in, and mail this coupon 


McGRAW-HILL 


I 


FREE EXAMINATION COUPON 
I-: 


i 

i 

I 

i 

I 

1 

i 

I 

I 

I 

I 

I, 


McGRAW-HILL BOOK COMPANY. INC., I 

330 W. 42nd Street. New York. j 

Gentlemen:—Send me the now n.\DTO CONSTnUC- I 

TT0\ I.IItU.AltV, all ciiarees prepnld. for 10 days* ■ 
Free Examination If saf.bfflotory I will send J1.50 I 
In 10 day.s. and $2.00 a month iinUl $7.50 has heen • 
paid. If no! want 01 ] I will return the set at your I 
expense. j 

N'lime . _ I 

flonio Address . ■ 

Clt.v and Slate . | 

Posh Ion . I 

Name of Company. llC-10-32 | 

(WRITE PLAINLY AND FILL IN ALL LINES) | 
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CLAROSTAT Replacenitnt Volumo Controls art 
“Custom*Madt” to exactly suit the receivers for 
which they are oflered. Not a makeshift job 
lot idea. 

The resistance, taper, shape and shaft are made 
according to the proper speciflcations. 

There is no delay in installing them. There are 
no comebacks when you use CLAROSTAT products. 

See the new CLAROSTAT CONTROL HAND> 
BOOK AND CATALOG for 32 pages o| dope for 
service men. Send for your FREE copy. 


CLAROSTAT MfcXa 

285 2S7 N.6r.ST.BKLrN, NY. 


rE¥NCHi 

Noise-Reducing Antenna Products 
Solve the Interference Problem! 

Practicnlly noise*free results on all waves. lonR 
anil siiort alike. Tor the broailea.st. llitiener. the 
short wave and television exjurlinenter anil the 
"amateur.” No scrvicetnan ^ihouUl lie without 
these I.YNCIl .\nl<nua Products which have jiroved 
their abllliy. by test, to ellndnate Iiaikkround 
racket. Ideal for suburhs as vvell a.s I he most 
congested city areas. Very simide to "hook*iiii” 
to any rwelver. Better nerformance assured, 

LYNCH Transposition Blocks 
Extretnely durable. Made of ’■l.yticblte’', a new 
material, rectionized for Its ttreat resistance and 
natural freedom fmiti idertrhal losses. 

Handy Complete Kit of 10 Blocks.$2.50 

LYNCH Cage-Aerial Spreaders 
Great plek-uu uualltles an<l freedom fnnn direc¬ 
tional effect. .Mso made of ' Lynchlte." 

Handy Complete Kit of 10 .$2.50 

LYNCH *‘U. S. Navy Stanaard" Antenna Insulators 
Prevent electrical loss or leakage across tlie an¬ 
tenna Insulators. Kit of 8..$3.00 

LYNCH Commercial Antenna Insulators 
Patterned after the "U. S.‘* but for use where 
the tensile strength of the "U. S.*‘ Is not rc- 

nulred. Kit of 8.$1.50 

LYNCH "All-wave" Antenna Coupler 
Secures heat itossihle results wlib siny of the nol.«e- 
reducing antenna systems recommended tiy us. .$1.50 
SERVICEMEN—40% from above List Prices 
Setid order TODAY or write for nvu, 
iltuttratcd and deierif>tive fotder 
LYNCH MFG. CO., Inc. t775-RC B’way., N.Y.C* 


^mmivick^ 

Radio Corporation’s Exclusive 
Replacement Parts 
Service Bureau 

Complete stock for all models. Write | 
for free parts list. Service data 
available. 

United Radio Service Co. 

Brunswick-Warner Bros. ButUltn^ . 

619 West 54th St. New York, N.Y. 

Big diieount to Dealen and Setriee Mvn 


Uo sni'O to roiPl the an not in cement on Page 
2riG w hi ell tolls iibout the Ollicial lia«lio 

Service Manual. 


A LAPEL MICROPHONE 

{Cotinned front itogc 210) 


or less current Ihronjrh the inicrtiphtnif, tre 
not uuUf chuntje the Volume, hnt at the name 
time the {litvh and tjuuHtif of the sound tw 
ItulseA. 'I'hls is iiiipurlunt from the reino* 
ducers viewpoint. 

One Man Control 

As tnentioijvcl in our lirst. article, tliis lapel 
microphone can he o|)eraied iruU'p<?ndcntly 
liom the main coiit.rtds liy iiaviiig a small mii- 
iinl Llevice in the pocket: of the speaker. It is 
llnni possihlc lor the speakci-, from liis t>\vn 
loratinii, to operate ilic tnirpin (if i he loinP 
spL iikors wit hour l>eing compelled to I'eiiiain 
near tin* amplilier unit, ihus giving him 
gK'iiter iieciioin and making h second man 
nnrn icssai y. 

i < iisiili-riiig tlie curves .is shown in Figs. 
-A ami 2I», if: will he readily understood tlnir 
even if a I'l'sistor is nsc<l as a v<iluine contr<d 
fund a small variahlo i<*sisior can he easily 
phned in a hox and carried in one of the 
pocket.s). not, only Ann llie volume he changed 
volimraiily hy llic speaker, hut in addition, 
means aie given to him to change the pit eh 
of his voice ;is may l>e neecssary. 

In cotiiK'C’t ion with the ele<a rfi-aconstical 
cliarnctcrist ies of this small uiierophone, it 
might hv well to nnmiion the fact lliar the 
quail!>' of sound is also iiiltneiiced hy the dircc- 
riun in wliieli the cuirenr passes. U makes a 
ditVereiicc wliother the cur rein, eoincs fioui tin* 
metal iinuuhrane to the carbon grains or the 
eoiit rary- 1 he resistance changing wiili I he dh 
revtion in which the ciirretit passes. 

Taking Sound Curves 

'riit.'ic curves have lM»en nunle hy e.vposing 
the microphone to Hie sound of ii londspeakia 
whiili was led with flic same anionni of cur¬ 
ie nt, at all fiA'queiicies. Afler the elcitrical 
impulses Coining from the inierophoiie ai'e ain- 
])|ili(>d hy an amplilier of practieally linear 
cli.iracleristics helweeii 20 and HhOOO cxcles. 
they are impre.«s(’(| upon a iiioter. 

'riiese curves show clearly that the general 
transmitting niiciophone is less sensitive to 
tln‘ general freinieiicy range and almost ex¬ 
clusively piicdiod to one single fmiuency wliicIi, 
in our ease^ Is hot ween 2.000 a ml :i,ono t ycles. 
It may he rem.irked tliat Atirvc 1 4»f Fig. H 
eoi respomls lo a two-hntton niiciophone, while 
curve 2 of the same ligiire is taken with only 
one liiirton. All I lie.«e curves have heeii actu¬ 
ally nieasiii-fsl ami are independent of iiiiy that 
iiijiy have appeared in conuinM'cial puhlicatioiis. 

The Amplifier 

Tiic mlcrotdione iia^ p(dari/ed prongs so 
to make sure (hat the eiirrent. Hows throiigli 
1 lie iiiieroidionc in I he right ilii'cclion. Tlie 
prongs are |>lngged in the emit roI-hox carried 
ill the pocket and coiineLdetl from tliere lo the 
atiiplilier shown in l■'igs.4 and A. As may he 
seen, a concent rated se(:u)» has made possihlc 
tlie placement of the lomi.speaker and the all- 
eleet ric amplifying eipiipaient in one easily 
transportaldc c;iriving case. 

'Pile miAaophonc part of tlic 0(|inpiucMt is 
afta<*lied at tlie upper left <-orner of the hox. 
Tills <-qnipmeiii: is small and lias thus t.he 
advantage of easy transpoii;abint>' wliich 
means, for instame. that at an election talk, 
the speaker is aide to have his |)nlilic-a<ldress 
sysuan with him. as if carrying a suit ense. 
and operate if all hy himself. Arriving at his 
place of destination he simply pushes the plugs 
ill at t.he hnver-right of the case and tlie 
apparatus is ivatl.v for work. 

Figure 4 shows a wiring diagram of this 
amplifier. The rcci idea l ion of the ctirrent 
takes place in two *81 inhes. The input from 
th<> iiiicriqjlionc is llrst ainplitied hy a screen- 
grid tithe which is iesistaiici> < «ni]>led to om- 
'“ir* tube. 'J'hc latter is coupled hy a trans- 
fiinner to two power tithes of the 2.-*u type 
which arc wlnol in push-pull, the output of 
which is fed over a tran.sformor to the loud- 
speaUtn- in t.he case. 

Iiisteail of one loudspeaker hiing attached 
to the carrying i-ase, rliis ainpliti«*r can ho con¬ 
nected to n iiumher of loud.speiikefs which can 
be distrihiitcd thronghoiit the hall and the 


sound of (ho speaker s voice carried to the 
fartlu’st coiner. 

Tims, simple as it seems in its final solu¬ 
tion, a vastly imiiruveil iiK-ans has been given 
to the speaker for amplifying his voice and 
making his speech clear to every person in 
the audience. 



CRAFTSMAN'S PAGE 

{Continued front paf/C 220) 

>ray I siihmit tlie following for your coin- 
men is as well as for the tlunighi.fnl consiilera- 
lion of tiihe mamifaci iirers? 

'riiere arc on Hie market today numerous re- 
c-eivliig nilies, to he sure: the lilanieiii and 
henter voltages vary from 1%. to l.j and in 
('(M'tain cases even more. In the earlier da.vs 
of •‘nil tdcctric" receivers a common coiiihina- 
fion of inhes in a set iiieliided a type *27 <le- 
tecior. type ‘2ti in the K.F. and tirst A.T. 
Stages, and sdinetinies two *2ti tnhes in pnsli- 
pnll in the seiond A.F. stage: (if indeed two 
stages of ft atisfiii iiier-eonpled audio fie<|iienc,v 
aniplilication did not roniul out the eonibiiia- 
iion!i: later on the ’71 ami ’71A tnhes came 
into use in the output stage. 

'I'o say. dellaiiel.>'. as to how inaii.v sets there 
ai^ in iise^ today, that use type *20 tubes, is 
lieside the pidiH : in any cv4mt there ai*e thou 
sands upon thousands of tlnaii. In a4hlition 
there are t him sat ids of engineers, (vvperinieiners. 
aimiteitrs and Sei\icc Men who use tubes of 
the *211 type in some circuit or another. 'I'ln* 
liuni feature, of course, has heen the drawback 
to the imire universal use of tliis tube. 

W'itli the advent, l■ecentl,v, c»f the types 'oG 
ami Ti7 iiidlrcct-hcater t.iihes, which operate 
with a heater voltage of 2y^ and with a cur 
rent intensiiy of only one am|»oi-e. a forwanl 
stride has heen made by onr friends the tube 
matiufacturcrs. 

{Continued on ihvjc 245) 
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A. V. C. SYSTEMS 

(Continucil from ptif/c 211) 


whoro a 4lol<»ctor was followed by four 

sla>;es of amllo (Ineludinu tlie output sta^e), 
renrirketl that If the efficiency were to he 
judged by the nnniher of ainlle sta;;es. It JkuI 
to 1 m‘ able to han^ile a lil^h input. 

*riie manner of operation is simple. Uefer- 
eiiee to Fitf. b will show tlmt one side of the 
tnneil sec<mdary coil is connected to the anode; 
the other side is coiinecte^l to the f’atliode 
through two resistors, the same si<lc of the 
coil is also bypassed to the 4'atliode which is 
uroiinded to the chassis. Since the tube fane- 
tioiis as a rceilfier, current <‘an How in only 
one <lireclion, from the ancMie to the cathode. 

The nnrectified lialf of tin* wave Is hypjissed 
tlii‘ou;rh the small condenser I'l. just mentioned. 
The reciilleil half of tin* wave tlows throii;:h 
the two resistors d<*velopint: a potential aeross 
them, whhdi varies with the slren^rth of the 
si;;na1. One of these* resistors (Ih’t is by- 
passeel with a fairly lar;:<* eoinlenser (C2) and 
its v<dta;re eloes not vary with the si;;iial nuMln- 
hition. 'I’his voltage Is ns«<l to eontrol tin* bias 
on the radio-freepjein'y tubes. ‘I'he other re¬ 
sistor (Ult has only a small condenser across 
it m' 1> s<*rvin;: as a nidio-frciiuciiey bypass, 
and the volta;:i» across it Varies with the iinMln* 
lation Jiinl is fed to the audio sta;:e. 'I'he re¬ 
sistor U2 serves to bl(M*k radio-freqneiiey enr- 
reiits and ke«*p them ont of the aiidio-frequctiey 
4'iid of the channel. 

'Pile potontiomete*!* in the prid clrctilt of the 
A.K. tube serves the dual purpose of a K*‘id 
leak and a voliinie-levol control. So far now, 
w<* have shown that a constant signal level 
was niaiiitaiiii'd hnt have said little about how 
jrrent this level was: nsnally, it is c'lpial to 
the maximum power that the output sta;re <nn 
handle. Slnee It Is V 4 *ry seldom tiiat sneh hiirh 
volume is required, some means of rednein;; it 
must he emph»ye<l. To acdiieve this end. one 
of the familiar types of A.F. voliinio eontrol 
systems are used. 'rhls applies any desired 
portion of the fdal outinit tt> the output stajre, 
and when it is si’t fer any dc*sired level, it is 
maintiilned for all stations. The onl.v exeep- 
tions Im-Iu^ those too weak to produce the 
normal out(>iit when a state of maxiniiun sensi¬ 
tivity exists. 

Another tyi»e of volnnie-lev<*l c<mtrol is shown 
in Kii:. 4. wliieh consists of a variable resistor 
across the secondary of the input traiisforuier. 

The Tuning Meter 

*rhe tiinlni;; motor shown In l*^i^. 4 is merely 
a milliammeter mcuuitrd upside down. It is 
moiintejl in this manner so that as resoiianee 
is afiproaclied and the Idas ap])lh'd to the con¬ 
trolled tubes bei^lns t<> increns**. with a conso- 
qiK’iil ii*dnetion of plate current, the needle 
will swiii;: to the ritflit. Thus. rc*sonnn(‘i' Is 
iiidieated by the point of maxinnim deth‘etion. 
It also tfives some Indieation of the stri'iitfih 
of the si};iial being received, for the more power¬ 


ful the slL'iial. the further to the right the 
needU* will swing, and vice versa. 

The nietc*r may he plaeed in the c‘ommnn 
c*atho«]e lead as shown, or it may he Inserted 
in tlie “It"* eomnioii lead of the plale supply. 
.\iiother location is in either the* plate or 
cathode lead of any one of the c*ontrolled tubes. 
While there is no ohjec*tioii to the use of a 
moving coll 1 n.strument, one of the* ine.vpenslvo 
repulsion type iiistnuin*Tits Is usually used. 
Whc*n a meter of this type is iisod In the 
c’.nthode ciivultt It will he necessary to reduce 
the resistance in the cathode circuit, by an 
amount equal to the resistanc'e of the nn*ter, 
to prevent the nilnimnin bias from being in¬ 
creased to more than the rat»*d volts due to 
the extra resistance of the instnimeut. The. 
meter shown in Fig. 4 re<|uires ir» nia. for a 
fnll-sc*ale deflection : If it is desired to be used 
with only one tube, a metc*r that will show a 
full-scale <h*lh‘ctioti with a cnrrc»iit of about o 
Ilia, sbonld he nsc*d. 

This should offer an opportunity for the 
abut >5ervii‘C' Man to pick up cpiitc* a fc*w 
dcdlars. TIhti* arc* thcmSaiids of r«*eeivers in use 
tliat c'liqdoy automatic‘-vobinie-c‘ontrol sVstfUis 
without a tuning meter. Mcest c>f the* ownc*rs 
of these* s«ts will he glad to have thc*lr s«ts 
mcMlcrniz(*d by the* addition of this dc'vicc*. 

Alignment Procedure 

Alignment proec*chin* on rc*cctvc*rs using A. V, 
r. has puzzled n grc*nt many Sc*rvice Mc-ii. 
uhvioiisl.v, an output nic'ter canned he* nse*el, Ih-- 
canse if a pe»we*rful signal is applied, the* A. 
V. C*. keeies it at thei same level re*gardle*ss of 
cerdinary aeljiistTne*iiL of the tt*inime*rs. It is 
pees>ibl(* to align a reM*eive*r by e*ar, using a 
signal too we*ak to operate the automatic volume 
ceuitrol, hnt this metheul is notoriously inaccur¬ 
ate. If the re*c‘e*iver is <*qni]q>e‘d with a tuning 
ine ti‘r simply aeljnst for maximum swing of tin* 
needle*. If a tuning me*t4*r is not used, it will 
he necessary to insert a !niHiaiiiinete*r in the 
plate e‘irc*nit ed one of the e'ontrolled tube*s 
ahel adjust the conqiensators until it shows 
min ini u 111 cairreiit. In some* ease*s it will be 
found that one of the triiiiiiiers does not affect 
the* me‘tei. This ne-cuirs when tin* eontrol tube* 
is eoupU*d tei the* plate* of tin* last U. F. tube, 
and tin* eeunlrns(*r that does not affect the 
tuning meter tn!n*s tin* input to tin* elete*ctor. 
It will be iiecM-ssaiy tee use an output meter 
to acc urately adjust tins one. or it iiia.v be ad¬ 
justed by car ; in most c-ases this is siilllcdently 

ueeuirate. 

It is hoped that this article will elenr np 
some eef the ni.vste*ry that shrouds the* whole 
subject cef automatle volume control, and that 
sonic* of tin* reade*rs of this artiede will fe***! 
like tackling tin* job of building an niitoinatic 
veiliiTiie* eeintrol into their in*xt rec‘e*iver. 

If any iiediits have not been niaele sufficientl.v 
eli*ar 1 will try to answe‘r any lette*r in which 
a stamped, sclf-addresse-d envelope is eiiclose-d. 


A MODERN REFLEX RECEIVER 

(f'owfiaacd from /eq/c 212) 


grid terminal is the one isedatod from tin* othe*r 
four. I.ooking at the* soe‘ke*t freun tin* iimlerside 
and working clockwise from the grid te*rmlnal. 
tin* edhe*r te*rminals are* c-athode*, tilament, tila- 
iiirnt. a ml plate. resi>ectlve*ly. 

.\fte*r the wiring is e*oni]»Ieted and checkf*d, 
tin* onl.v adjustments nec*e*8sary are at the trim- 
mcT eeuieh'iisiTs, 7A and 17A. 

'I'lie* Tliri'-Tnhe* Uc'tlex is aiiipl.v srleetive. has 
e*noriinni.s volume and has remarkaldy tine tone 
quality. It should be used with a high ciual- 
U.v clynaniie spe*aker tei roaliKe its maximum 
possildlUies. 

'I'cep and bottom layout views may be sc*c*urecl 
ineue'ly for the mailing cdsts — .7 <e*nts. 

List of Parts 

One* t’ar<l\ve*ll luial Variable* t'onde*nser, .000:5r>- 
mf, eac h se‘ctloii. tyjie* 2l7-('. 7, 17 ; 

Oin* l'U*e*tracl Tnpereel I'otentioineter, t.vpe Ul- 
240-1*. 12 with switch, 72; 

Two Flee t rad Flexible <Jr!d Ueslstors, 200 
ohms. 2*. 11 ; 

One* Flc‘e lrad loUO-ohm Flexible Uesistor, type 
20 1700, :;0; 


"I’wo .eiuei-mf. I.vi»e 1470 .\erovo.x .Mie-n Fon- 
ele*lis<*rs. 7. 22 : 

om> Aorovox Mic’U i*onde*nser. .oool.7-inf.. type* 
1470. \s: 

elm* Ae‘n>vox .Metal Fase* Uesistor, .1-nif., type 
200. Id: 

One* Ac'rovox Implex Metal Fa.se* Ueslstors. ,1- 
nif. e*ae‘h se*ction, type* 2t;o-21. S. 0; 

f)in* Aerovox .Metal Fuse Kesistcu*. .7-nif.. tyin^ 
21 ;o. 21 : 

One Aorovox Hr.v Fle*et rol.vtie Fonele*iise*r. lo 
nif. t.vpe 1C-70-10 with iinninting ring. 2t>: 

Two Aerovox l>r.v Kle*ct roly tic C'eniclensers, 4 
mf.. type I‘'7-4 with meuinting rings. 27, 27A ; 

Twee Finchall U.F. C'euls. d. 17 : 

Two Trute-st Fhoke*s. S millitn'iiries, type 

211101 no. 2 , 20 ; 

Om- 'rriitest Tower Supply Transformer, l>o- 
buxe* Moeh'l, type 2c'-1712. 2»1 ; 

Throe Trufc'st 4-prong wafer-typo sockets. 2.s. 

2d: 

Two Tnitest 7-prong wafer-type* socke*ts, 4, 

One Tnitest d-prong wafer-type socket 10: 

inued on pupv 270) 


WHAT YOU NEED 
TO SUCCEED IN 


RADIO 



Courtesy of the Xntional Broadcastlny Company 


Radio is a liighly specialized business. As 
it develops it is becoming more exacting 
in Its demands. But radio is the modern 
field of opportunity for those who keep 
step with its progress and pioneer in its 
opportunities! 

There is a great need for trained men 
in the radio industry. There is no place 
for untrained men. Experience must be 
accompanied by technical knowledge* 

.\ pioneer in home study, the Interna¬ 
tional Correspondence Schools have kept 
pace wilh the times and offer courses pre¬ 
pared by authorities, which give practical 
instruction in fundamentals and latest de¬ 
velopments alike. The courses were pre¬ 
pared and are constantly revised by the 
Vho’s Who of Radio! 

Composed of 24 basic divisions, the Com¬ 
plete Radio Course is designed to give 
thorough instruction in the whole field of 
radio. The I. C. S. Radio Servicing Course 
was prepared specially for men who wish 
to become service experts. Study of it 
makes possible leadership over competi¬ 
tion. The I. C. S. Radio Operating Course 
is vital to mastery of operating and 
transmitting. 

Wc wdll be pleased to send you details 
of any or all of these sulijects. Just mark 
and mail the coupon—the information will 
he forwarded without delay. Why not do it 
today— now! 


liNTIRHATIflHAL OtfHR EBFeMBBH Cf tOH44V* 


6676, Scranton, Pa. 

Without coat or ohliitatifm. uh^atM; irll nee all about 
the NKW UAUIO COURSE 

Name ^ . _ 

Street Address _^ 

Cuy _ _ State _ 

if ytiu reside in Canatia^ send this cuupnn to the In¬ 
ternational Correspondence StAumUs CezmiJuin, Ltd,, 
.Montreal, Canada 
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New Edition Containing fOO Pages 

A-C RADIO! 


We’re plail to sfnd a sot to your 
homo to examine ami use ag 
your own for 10 days — to sliovv 
you that hero Is the luosi u|i-to> 
date and complclc tvoik on Elec¬ 
tricity ever piihllslied. Written 
t*y CUOCIv'KIl of Columbia U. 
—MILLIKAN of Calif. Tech." 
—llA Kill SOX of General Klec- 
trlc anti 26 other noted Elec¬ 
trical Kilifliiccrs. Start! ofT \fith 
elementary KlertrIcily In simple, 
non-technical lanttuatre for the 
bettlnner and Inrludes every 
KnitineerinR liranrh for use of 
expert! on the job. 


8 FLEXIBLE 

MAROON 
VOLUMES 
4300 paces, 3200 
illustrations. tieluxo 
gold stumped binding. 
Index in each book. 
Kctieral Index in Veil. 
8. Cover.', every sub¬ 
ject in Elerlrielly— 
Light. Pmver, Trani- 
mlsslon. Generators, 
Motors. Swltt hboartls. 
Itadlo. Telephone. 
House Wiling. Uall- 
wjivs. etr. 


Complete Electrical 


Reading Course 



Kleclrlclty. the biggest Industry In the world, oontlnues 
to grow the most rapidly. -\nd it otfers better jobs, 
bigger lahirii-s ami » brighter future than any other 
field. Every dollar, every hour invested in learnins Elec¬ 
tricity will come back to you a thousand-lold. Learn In 
sinire lime uith these books at 
one-tlfth the ci»>.t of trade 
tfiurses. Outiiie for organized 
study, quiz-iiiicstlons and a 
year s free euiisnhlng membcT- 
sliln In (lie Ameitran TeehnN 
rat SiH-lety included without 
extra cost. If you rnall coupon 
imnietllaicly. 


LOOK IT UP! 
Thousands of these 
.sets are used as ItKI' 

I'HENCE boi.ks hy 
men employed In 
fieri riral. building 
ronsiruciion and al¬ 
lied lines. The .11 PE V 
I.NDEX puts tile 
aniwers to 20.000 
(lueslions right at 
your finger tips. 


AMERICAN TECHNICAL 
SOCIETY 

Dept. E-626 

Orexel Ave. A 58tti St.. Chicago 


AMERICAN TECHNICAL SOCIETY 
Dept. Drexel Ave. A S8th St.. Chicago 

Please Bend for 10 days’ free trial 8'Volunie set of Electrical 
Engineering Just off the press, subject to return If I wish 
to. (I pay the few cents express charges on receipt of 
hooks, you pay express if relumed.) If I decide m keep 
them. I will pay $2.00 after 10 days trial, then $3.00 a 
month until $34,811. special advertising price. Is paid, 
after wlilcli iMwks hecome my (nopcrly. Year's Consulting 
Mcuiberslilp to be included frea 

Name . 

Address .. 

Employed by .. . 

Employer's Address . 


I You Can Becoma a Fast^ Capable 

RADIO OPERATOR at Home 




World's Only Code Specialist 


7)^eRADOLEK 


‘'r»sse<l amalctir exam- 
wllh 3r(l lesson."—E. 
.Miller, Toh'do. Ills. 
'Studied II hours, can 
copy s w.p.tn - K. J. 
Yarris. Clilcago. 


CANDLER 

Scientific Method 

In less than the usual time 

you can get amazing results._ 

Thousands of fast Radio operators lauQht by 
CANDLER. FREE advice if you're ‘-ttuck.” 
All questions answered personally. No obli- 
ontion. If you arc now a Radio operator ask 
about ADVANCED COURSE (or SPEED and 
Copying Behind, and "M ILL" Course. FREE 
BOOK will save you time and money. Tune 
in on Candler Short Wave Station! 

CANDLER SYSTEM CO., Dept. 47 
G343 So. Kedzie Ave. Chicago. III. 


no Canal Stat on 


Chicago, 111. 

Our new 1932 Radio Service¬ 
man's Wholesale Price Guide 
will be sent to you upon 
request. Write, using your letter¬ 
head or business card. Send for it today. 


TUNING METERS 

{Cuntinuvff front im^fc l-^J I) 

glnnoc spcms to conlracHct tlic statement made [ 
jiievioijsiy. j 

If if is lecnllcd that file ftintlainciital func¬ 
tion of tiny A.V.C. sysiem is to iiicrojiso tlie 
scnsitiviiy of the ninpliiicp for weak signals | 
and tlct rease ii for sti'<niir signals, the i^asoii I 
for the eonneciitni hecotnes appareni. (.See 
llie artii-le on .\.\.C, in tins issue.) 'I'n de- 
ireasc the sensiiivir.v of an aniplilicT. either 
otn* of two met hods are cmidoyed : (1) im rease 
the eonLi'ol-;;i'id Lias when vai iable-nni tubes 
niv used, and (2) lower the scieeii-;;ri<l po- 
teniial if non-varialde-nni tubes arc used. 
Kit her met hud of control re<hiees the plate 
nirrenL llo\vin;r in tlie amplilier stsnres con- 
m ( tod in the A.\’.C. ciieiiit as the applied si;'- 
iinl iiiere:i«es. 'I'lii.s deeieasc in plate eiirrent. 
redtu es tlie reading' of t he I ».C. meter whicli 
is t'diniecled in the plate circuit of tliese tubes ' 
and fiit'i lierinore. I he ;:ieaier tlie si;rnal .<»t l■en;:T.h ! 
the more the .\.\'.C. action redincs the phttr 
ennont and the less the meter reads. This 
e.vplaiiis wliy the tnniii;; tiietin* reads full scale 
with no si;;nal and reads less as tlie sijrnal 
increases. 

Kclm rtlless of rhe system used, let us suppose 
for the instant timt wt* are tnrninj^ the dial 
of a radio set ctiuipptvl wiili n uiiiin;? im iei'. 

.\s we ajiproach The cm icmit.v of i:lic side band 
• *f a carrier, very little action resiilt.s, but as 
:«oon as we rect ivc an appreciable siv'iial (the 
signal volia;:e in'cessniy for action varies with 
diiTt‘r(‘nt rectdvcrsj the i iirnmt !liroii;rh the 
tnnin;; nieter ilecieases ami therefore Hie iiie- 
ter reads less. W hen we rcacli tlie peak of tlic 
si;;tial. tin* meter reads a v ry low value whieli 
imaeases as we pass e.vact rcstuianec. 1l>e 
low(*st leadin;: of the meter lepiesents tlie best j 
settiiiir of the dial for that particular statical. 

If the meter is contn'cted in rhe plate cir¬ 
cuit of the (h*le«ror, rho best position of the 
ti ini lie dial is indiciited hy the ^icatest ix'ading 
of the tiiniiii; ni(*ier as e.xphiined above. 

Various Forms of Tuning Meters 

It is not necessary to liavo a mill in m met or 
connected in ihe plate circuit in oilier to have 
.a tunhi;: meter. The Tinic-A-Idle described 
in the Xoveiiibcr. IPE) issue of this nuiiraginc 
is an example of a so-called visual tnnin;: me¬ 
ter. 'Ihis particular device c<msisrs of a glass 
tube III led with neoti pas and two electrodes. 

It is coiniectiMl in tlic sntnc manner a.s a milli- 
nmmetei wtnihl he connected. As the signal 
inci-cases. the gas ionizes, Init in Ibis de\ ice 
the hrhfitt of the Ionized layer varies. 'I'his 
device is used in some cotumercial receivers 
and may also I>e sc»'ured separatciy. 

The Tuning Meter as a Trouble Indicator 

-Aside from the obvious advantages of the 
riming inner as an indicaiing device, it »aay 
bo used, ^^'i(h a liitb* tliotight. as a tronlde 
indicator. If iho . tube of a roci'ivcr 

be removed, the reading of the iiieh*!- will not 
(‘hangi* ii-s the strength of the applied signal 
changes. Tims ihe t-eading of rhe meter is 
an indic.ilion of the condition of the A.V.C. 
circuit. 

.\ poor I nl>e in ihc .X.V.K, circuit may he 
determined hy inning-in stations of varying 
iiiNMisity and noting ihi' change in volume. If 
then» is a radical difTernice hi the v<dumc of 
two lond stations, then the inbc is not 

fiiiici ioiiiiig. However, the method Oiitihicci 
above is far more eiticieiii. If, upon test, the 
tiilM* is found to l»e in good condition, 
blit I lie inning ineiei- dues iH»t funct ion prop¬ 
erly. in all prol»:ibility the resistors in the 
A.V.C. ciicnit arc defective and .should l»e 
tested. 

Ranges of Tuning Meters 

Although tntiinp meters ai« simply milliam- 
metcrs used in a particular mnnnm'. neverthe¬ 
less meicis are made espe< inlly for tins purpose 
nsnally having an in vet ted .scale as shown in 
the photograph. AYlnm used in the plate cir- 
enlt of a power dciecior. the range of the me- 
ti‘r nsiNl should be alHHit r> m'n. If tlio pidnter 
swings off scale, then a shunt iii necessary. 
However, with a 0 ma. scale no shunts will 
usually he ret pi i red. 

(Coa//«MC</ 0/1 liof/c 2o0) 
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GREATEST MAGAZINE 
IN TELEVISION 


T imely developments in radio's latest wonder. 

Television, arc published in everj' issue of 
TELEA'ISIO.X .NEWS Mr, Hugo Gernibark*,< lal- 
est magazine. Uapid adtanrement in this art 
today is tiecoming a repel itlcn of the radio 
eyrie of years ago. Daily bn>adr3Si.s ar® lic- 
rorulng more numerous and experimenters are 
following In (111 Ilk order in building television 
»ets for experimental imrposes. Foresight of Its 
development ran he ^een by ' the pioneers of 
radio—they are eiiulprdiie themsehes ni»\e v.lth 
television experience. 

The articles published In TELEVISIO.N .NKW3 
.are of primary importance lo experimenters — 
they are simple In constno tion. understandable 
f.tid retdeie with dhigrarus. photograpliis and 
illustrations. 


Interesting Articles in the Current Issue 
Television In Europe, 

Sight and i>oun(l Mro.idcasilng on One Wavclcnfitlt 
Vlslo-Telephony in Kranee. 

ittoinal Ic .'^'ynehrooizal Ion, 

Televising il>e English Derby. 

A Tvio Way t'iiihode Itay Tube, 
i'oni rolling Light with .Metal nims. 

'I'elevision by the I.lnc Control .Xtethod. 

Ueview of High Pretjuenry iteeelvrr Design. 

Simple Mirror Drum Sejiimer. 

Highly Art urale l-eo# inner, 

I'olnters on Lens DLr Design. 

A Neat Home .\lade Televisor. 

.\n Amateur Television Tran.smittcr. 

• 

SPECIAL • 
OFFER* 
COUPON• 

" ■■ ■ ■ " • 

TELEVISION NEWS IlC-10-33 

lOO Park Piacc. New York, N. Y, 
r 1 .As per your Special Offer. I eneloso here- 
wllli $L’J5 (Canada aad ft^ndgn fur whirl) 

enter my subserilition to TKLHViSlON .NKW.'< 
for One Year. You will aLo send me I'UEi-: the 
Last two Issues. I leiderstand Hiat the regultr 
rate for such a siihserlplJon i.s $2.00. 

r ] .Mail me a satinde copy of TELEVISION 
NE'WS for which I enclose 15c (U. S. Stamps 
or colli accePU-d). 

Name ... 

.Address . 

CHy. state. 
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INTERESTING LOUDSPEAKER FACTS 

(Vuntiinicd fruia potjc 21 :i) 


iluit the nnif»lini<le of ciicb rrsonam position 
is |)ro[>uri;ional or equal to the necessary an<l 
leqniitMl values. 

Case Design 

Much pro^rress has heeii iihkIo in the dcsl;:n 
of sijaiiiodir cones from which the tnaj<nity of 
re^oiiaiil positions have b<‘en eliiiiiiiaied. Phis 
is I he opi>osite extreme fi'oiii that, just iiu-n- 
tioiied : for in this case, nil possihl«‘ thtnjrs 
that iiiitrhf possihly cause resoiinnt positions are 
carefully eliiuinaie<l. A few years atjo it was 
quite coiutaou to hear a ilisiinci, and aniu>yin;r 
paper rattle in tlic lua.iority of cone loud* 
SI leakers. Analysis 8h<iwc<l that tlu' scam ii» 
the cone where the cone was ;rhie<l together was 
one of the luosf iiuporiant rea.sons why this 
tattle was prevalcjii:. Theicfore an expciisivo 
I locess was de\'<‘loi»ed that in'Css<'<l the entire 
«onc out of a siuj:l pic<e of inaierial. 'Phis 
immediately eliiuiuated llic tcsouance caused 
l)y the seam and ahnost all cones in speakers 
today are tiia<le jti this manner. 

It was also found that the kind of material 
nsetl iti ilie cone itself had a dircci hearinji on 
the mtniher of restmant positions. M<*tals usco 
as <liatdira;;ms ahnosl always responded better 
on the lii^dis tlian on the lows and t.heref<»re 
resulted in a “tiny ’ response. Also Uio iiTiioiinL 
of resotmnee was hiph n^o that thi.'. is imdonhtc<l- 
ly t He it^ason why metai cones are not used 
today. U was ftnmd tliat a eomparalively dead 
siihstaiice was the best; thiii;r if it eonld Im‘ 
made into a snhsiance liard enoii^ih to use. 'I'he 
rescaich departments «if various tir;raui/>ations 
set to work, ami imw one of the host; cones is 
that inailc from ordinary hnriap ha;^ material. 

It was also fotincl that corrii^niin;r the cone 
had ii direct olTect on the I'ospoiise character¬ 
istic ohtaiiiahle, and altIion;:h this is still a 
question of dispute, it is trcnerally a;ii-oed that 
corni;;nt ion does materially aid ilic loiu* qiial- 
it\‘. hilt the main ciuesiions arc» wduTc. how 
nuicli. and what shape? Kvmi the wire nse<t 
on the voice Coil of the dynamic speaker af¬ 
fects the response characteristic. The wire 
used in tliis coil is usually wound «>n the coif 
form and is of copjier. Itecenll.v. experiments 
have iiceii made in which the wire is ahimiiniiii 
and is moUh‘d iliicctly on ilic loiiii. It. has 
losm foninl that n Ii;;ht nieral is ;.'ood Inn in- 
crea8<*s the hissiiii: type of hnck;:roiiml noises, 
'rhe alnminnm .just mentioned has hecn used 
quire successfully. 

The size of the cone tisod on an.\‘ typo of 
speaker is of major importance. If we set 
the reed of a ma;:iictic speaker into vjliration 
without au.v «-onc oi‘ load connected to it. t.he!i 
it most certainl.v would he hadly niidei loiule*!- 
I»ne lo the small amplitiuie throusrh wliicli the 
re<*d movos iliei^ would he pra<'l icall.v no air 
displaceil and no sound tif any ciuiseqneiice 
would he heard. If a small cone were applied 
to tlie n*ed. it; wonUl still l>e nnderloade<l and 
tlnTe would he m> low frequencies. As the si/c 
<if the co!ie is iiicreaseil. the air disphu-ed will 
also increase aiul with it the low frequencies. 
Now. if an exti'emely larjre ctuie wane used. 
T.heu liecausc the fuudanieiilal frequency of the 
cone is hiwered with flic iiu-roJise in the size <if 
the COHO, and also ln*canse of file inherent in¬ 
ertia of the cone itself, loi> iiuieli ener::y will 
Ik* expended In tlie lower f l•eqlleneies wiih the 
result Hint the higher fre«ineneies will oe over¬ 
shadowed. 

Whar. then, must we do to ohfain a haliiiieeil 
rcspoii.se? Tlie aiisw'cr Is that we must iiiattli 
the acoustic impedance of tin* cone to thar of 
the reed. This is done in most cases by the 
law of trial and error. A large cone is used 
ill conjunct ion with a long reed, A series or 
response tests arc maile ami then the reed Is 
shorteiKMl. Moic tests are nnido with ilifTereiit 
combinations until the law <if trial and error 
ba.s detinitol.v proved to the iudiviilual coiuluct- 
iiig the test just which combination gives the 
best response. 

The amount of otiorgy to he radinte<I also 
lias a direct bearing <iu tlie size of tin* cone. If 
we have a eoiidiiimi where onl.v a small room 
is to 1)0 siipplh'd, then a cone of ahoni: 14 to 18 
inches in ilhiincter will supply a pleasing and 
natural sound provideil. of course, that the 
motor unit is well designed and the reeil 


matches the cone. This size cone is well aide 
to handle up to ahoul t'J decibels witli good 
response. l-'or greater powei‘ levels the <*one 
should be ineri-aseil in size to about 'JJ inches. 

In the dynamic type loiidspeaki'r it is not 
necessary to use such a large cone to get gomt 
low-fn*queiicy response a ml the chief tx>a.son is 
that the action of this type of spcak«*r is dil- 
ferent than that of I ho magnetic. In the mag* 
iietic the reed supplies the motive power to t;lio 
cone, whereas in the dynamic the cone Is pushed 
ill sueh a manner as to actmiM.v pump air. I'lus 
feature in itself would not Ik? especially ad¬ 
vantageous if it were not for the great or atiqilv 
tilde through which the dyiuinii«* speaker moves 
ill comparison to that of the magnetii-. 'Che 
direel ion of movement of the poworizer in earn 
type of speaker is also dltTereut. 'I'he re<‘d in 
the inagirtuic speaker .a<tnates the cone with 
a Hexing or sweeping movement. Fig. Iti the 
d.i'iianiic spwiker. the voi<*e coil is in a constant 
magnetic lieUl and the variation in Ihix caused 
by the signal in the voice coil prodnee." motor 
action ill aeconljincc with lx*iiz's Law. 'J'lie 
\-oice coil, therefori'. is either sucked into the 
lield or repelled outwards. 'Clius the cone itself 
foMow.s the pn Isa I ions of tlie voiee coil and the 
emanating .«oniut is pioiinced throiigli a pistou- 
liki' action. 'Clio amplitiuie is so great as to 
produce a niiich larger aiiionnr of displaeed air 
th:in that which would be obtaineil with the 
same size roue in the magtu*tic type of loud¬ 
speaker. 

In roiijuuct inn with this more cilicieiit 
method of radiation, the normal ami usual 
impedaiiee of the voice coll is sneli as to i»laee 
rhe speaker in tlie low impedance eiitegory. 
'I'his means that it is iiossible to connect the 
\oice coil directly to a fraiismissioii Ijm and 
truiisiuit the iiece.ssary energy to the speaker 
over this lino withonn a worry about erossttilk 
If more than one or two lines arc used in the 
same cable or run in tbo same conduit ami 
operati'cl at similar volume levels. 

The i>riiicipal reason why the dynamic 
speaker has become so universal l.v iiromiiieut. 
and well liked, is luidonhtedly due to the low 
variation in imp«‘daiicc with frequency varia¬ 
tion. 'This would sound as niicoiirio<-t«‘d as the 
well-known cliiekeii walking across the street 
hecaiise it waiiTod to get on the other side, yet 
both reasons are <iniic correct and exact. 

'Pile impciliiin c of I bo usual iiiagiieLic speaker 
at l.hOh <-.v<les is roughly about ohm; 

(I'ig. 4). 'Pile impi'tliince of this same speaker 
at d.OOh lycles may Im* as high, if nor higher, 
than *47,OOP ohms! Can .>oii imagine ilcsigu- 
iiig a matching rransfonner or similar ilevice 
Ilia I will also vary its impedance in exmtly 
the same manner tis the speaker? In order to 
proilnec linoar response the niateliiiig trans¬ 
former would have to do .inst that. 

tin the other hand, the ilynainie speaker has 
only a very low inipcihim-e variation over the 
freqiieiicy speetrniii. .At ,1,000 cyeles its hn- 
piMlaiice is about 14 ohms (Fig. 4). while at 
0.000 cycles tin* impedaiK*e rises to approxi- 
niarely -10 oliniK--q;lns i.s certainl.v din'oront from 
that of the iiingiictic speaker. It is fairly 
eas.v to design a mntehing transformor that 
will operate within these limits. Of course 
thei-e is the matter of the iron In the speaker 
being a little (lifTeiont than that of the trans- 
foriner. hut in the dynamic type of spisiker 
the I raiisfonner will only iiiismateli wit hin a 
fi'W ohms of the artiuil true value while in 
the magnetic speaker rhe transrormci may 
mismaieli by several ihoiisami ohm.s on the 
higli-freipuMiey end. Due to the iron injhieiic- 
iiig the imhicianco of the speaker windings 
and also the iiidiietaiicc of the traiisfoiuicis 
and tliereliy, in tuni, afferting the linpetlame. 
it is sehloni t.hal a perfect inateh is made 
between tile magnetic sptaikcr output iimtcliing 
transformer aii<! the speaker Into which it is 
working, 'Pliiis this is one great liaiulie.ip that 
is not piesent with the ilyiiaiiiic si>eaker. 

The Use of Baffles 

T.et ns assume that all the necessary ro- 
qiiireiiieiits havt* been eoiiiplicd with aiul now 
wc <b*sire to insijill oiir eqtilpnnqu in vaiions 
locations. MTie tirst thing to coiisitler is the 
fact that onr low-frequency response will de- 


Service Men 
TAKE NOTICE 

J. R. Williams, E.E./' originator 
and designer of such service instru¬ 
ments as the Supreme Diagnometer, 
Confidence English Reading Tube 
Tester, etc., etc., is preparing com¬ 
plete and minute details on the con¬ 
struction and use of all types of 
service equipment — mostly new 
inventions* Nothing left out. Meas¬ 
urement drawings and detailed 
construction. 

Within the next few months there 
will be such releases as Condenser 
Dielectric Leakage Tester, English 
Reading Tube Tester, "Resonator,” a 
new method for peaking and align¬ 
ing, etc. 

Y ou get til is for ^2.00 a year. 

Many months of research and de¬ 
sign arc behind each release and you 
will save over ^2.00 on each and 
every construction. 

You will receive detailed construc¬ 
tion data on complete large Central 
Ser\ice Station Test Boards, In fact, 
you will receive one release after 
another in such complete and concise 
detail you will be equipped with all 
necessary knowledge and drawings to 
build the latest and finest of all radio 
test equipment. 

All of this for ^2.00 a year. 

You Mill know the problems of 
each device. Nothing to guess about. 
The first release of an English Read¬ 
ing Tube Tester with all latest tubes 
is ready for distribution. Way ahead 
of anything. Next comes a real con¬ 
tinuity tester and condenser leakage 
tester. No guess work as information 
is complete. 

Send your ^2.00 now to 

J. R. WILLIAMS AND SONS, 
519 Palm Street 

Little Rock Arkansas 

Chief F.ngiiicer, Appaiatus Design Conipuny. 



A.MPFKITE 
improves radio; pro¬ 
tects parts. A money-maker for 
Service Men. Scud to Dept. 

KC-IO for dealers' sample aud 
sales heipjt. 



Y ^MliRrTE f c>fPorg/iOii 

[- 561 CROAOWAV, YORK 
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The New Powerizbr 
M I G R O M I K E 
for Public Address Systems 
and Home Recording 

Tlie MlCllOMlKK Is a very sensi¬ 
tive. iireelsioTi-biillt iiiicruhliune. Siii:ill 
ill >l«e and vveiBlit — easily 
and nuk'kiy fastened to the 
clolhlntr. Tills MlKK when 
attai-hed. jieriiilts rorn- 
lileto freedom of move- 
merit ami expression. 

Simply attHClieil by a 
thin, tle.\lble. 13 foot 
twisled rord which Is 
run to a ennneotor. A 
small "Mlkontrol" i.'' 
roiuiected between tlie 
amiilifler and the 
.MlCllOMlKK — it can 
he hbktcn in the jiockct 
and lonirolled hy hand. 

The MICKOMIKI-: is dulck- 
iy allotted by educators, pub¬ 
lic Speakers and entertainers. 

It is not a toy nilcrophoiie. 
but Is extremely prartical. It 
has H stretched alloy dlaiihraRnt, and Is 2b1d-p1aled— 
finished lii oPal sliver. Constructed to meet rigid tests, 
h'urni sited with fasienlnK clip. Oomhinad with the 
"Powerlzer," the MICRO.MIKK makes an Ideal portable 
outtii . 

PORTABLE PUBLIC ADDRESS SYSTEM 
with portable INiwerizer l’T-32. iiontiilete with Allcronilke 

.Mlkontrol and all tubes . S96.00 

Mieromike, $12.30 Mlkontrol $3.50 

MICHO.MIKK and .M IKDNTItOb sent prepaid to any part 
of IJ.S.A. iihfMi recelpl of nrlie. I'OWKKI/Klt i'orlalile 
Addn-ss System shipped anywhere in this eounlry upon 
receipt of $10.00 tieiiusit, btlance C.O. D. (iuaranteed for 
90 days. 

Send for our bulletins eoverinO portable and permanent 
public address and central radio systems. 

RADIO RECEPTOR CO.. Inc. 

106 Seventh Ave. New York, N. Y. 



rront View 


FREE 


Amateur and 
Servicemen’s 


Wholesale Guide 



Hot off the press! Chock full 
of the latest of everything for 
the Radio Serviceman, Aina* 
leur. Experimenter. Detailed 
illustrations; vital and interest¬ 
ing facts. Valuable tips that mean money 
in your pocket. 

Aiionishifig Low Wholesale Prices 
Hundreds of ”Hot Shot*’ bargains at deep 
cut prices that challenge all America. 

WRITE TODAY —A free copy of /h'* 
record smashing book is ready for you. Write 
for it today? 

BURSTEIN-APPl.EBEE COMPANY 

1408D McGee St., Kansas City, Missouri 



CATALOG 


Keep Hosted on the new Uni- 
rersal Products. Get your copy 
from your dealer. 

New Hems Include the siiperUne 
line of Uullet Type .Microphones; 
the new compact Torpedo Micro* 
bhones: Ibe Waicli Moilel “'V; the super- 
sensitive .Midcet. Model ‘‘Y’'; the sensalhaial 
i-liiition. poiiular priced “X’* and an ultrfi- 
rnoilern line of Transfornieri that uill set the 
pace for yeara to come. 

Universal Makes Tomorrow's New 
Developments Av.vitable Today! 

UNIVERSAL MICROPHONE CO.. Ltd. 
424 Warren Lane, Inglewood, Calif., U.S.A. 


Rack issues of Radio-Craft can be had at 
the regular price of 25c each. Mail remittance 
to Uai>iO-Cr\ft, 98 I*ark PI.. New ^ ork, N.>'. 


AERO SHORT WAVE RECEIVER $ 6.45 
AERO AUTO RADIO, Complete 39.50 

AERO SHORT WAVE CONVERTER 12.50 
Send for Complete Catalog 

CHARLES HOODWIN CO. 

Dept. X*15 

4240 Lincoln Ave. Chicago, III. 


Iiend directly on tlie size of the hafUc that must 
l>e used in coiijiitjcthm witli our loiul.^ipenkeis. 
1 * 01 -haps one womlers why a luitlle is so 

uoecssary in ordoi* to ul»taiii gooi! low-freiiueiiey 
rcspuiise. 

hatriiiiK is by no means a new idea, for 
as early as 18G8, Lord Itayleigh, one of the 
most prolieieiit of the old masters, showeif, 
ill till e.xireiiiely iiiicrestiii^ experiment, iiit by 
lire veil ting the a it i»ii one .side of a tuning 
lorU from circiilaiiiig with iliat of the wther 
side, the intensity of Hie sound from the tim¬ 
ing lurk could he tieniendoiisly increased. Con* 
siller Fig, 0. A.s the tuning fork moves 
towards ‘ LL’ the pressure of the ttii in this 
direiMion will be Increased. At the snine time 
llie pressure at A" will be deceased due to 
i;Uc di.sphifeineiil of the lulling fork in the 
direction of •U.” Thus there will be eieated 
;i dilTeixmt-e of pre.ssnii* between "A * and “U' 
and tlie ail of the higher pressure will move 
(0 that of the lower, or the air tit "*13“ will 
move to A. Now this niovement of air 
fioin 'A' lo I! ’ is .spoken of as the ■•Lateral 
Motion of the Air.*' 

Lord Ihiyleigh found that by placing a piece 
of cardboard in siieh a position so as to pre¬ 
vent I he litieral mot ion of the air. the soiiml 
from the tuning fork was greally incrensetl. 
Lord Itayleigli. however, was not alone in his 
exporimenls for. as a matter of facr. niosi of 
his work was based on the results of the ex¬ 
periments of the late Profi-ssor Stokes. To 
inditate tiic importance of the elimimttiun or 
the lateral mot ion. rrofessor Stokes estiniatcMl 
that ill c’otineciion wit it inithlle "C" of the 
piano, it wemUl he possible to iin-iease the out¬ 
put Ih.titHt limes l»y tlie com[)lore elimination 
of ihe lateral motion of the air. ihorehy enns* 
ing the air in front of the nnntiled string to 
travel in a lit in striji. 

I'he Jibove however tloes not explain why it 
is nciossary to have a Uatlle for good low fre- 
iinency icspoiisc. However, it: is the prevcii- 
rion of the lateral motion of the air that 
brings in those tieep lows tliar are so liaril 
to obtain. 

Ueierring to Fig. li in which Is shown the 
radiation curves of the vaiions f reipivncles. 
vi/. : lilgli. medinni and low. It will be noticed 
that tlic very liigli freiiiimcies are projected 
in tlie form of it beam wliilc. as rite fiTtitiency 
is drei^*asod. the angle of radial ion bectones 
huger Hill it at the very low frtMpiencies the 
waves literally ' creep aronml the cone. ” Now 
flic cone is simil.-ir to the tuning foik shown 
in Fig. in that it vibrates lietwven two 
points. If a signal of any freniieiicy In g‘*n- 

eraird by the coiio, it will move tirsl in a 
tiircctiiiii towards ’U." TIio pressure at "U 
will be increased while that at ’A’ will be 
decreasetl. Son ml travels at 1,100 feet per 
secOinl. Tlie wave gonerated by Hie inoveiiient 
rowards •U’ will tlieiefofe travel .it 1 , 1^0 
feet per second in eiilior a he.tm. a short angle 
or else will move a ton ml the faie of the cone 
depending on whether the fiequeiK-y is higli, 
low or iiieOiiim. 

At the same instant rlint this pressni-e wave 
is creatc'd. the cone also rixMtes a wave on 
its other sitie which is in exact cipposite phase 
to that, of flic lifst wave. If tiie generated 
freonency is higli. then if will bi' piojectcd in 
a beam a ml the positive and negative half 
waves will not tneef. As the fre<|«eiicy is 
deert-ased the wave.s will lie ladiated in accord- 
aiice with Fig. 0 so tlnit oti the lower fre- 
iineiuies Hie ptisitive wave will have time 
to gef around to Hie liack of Hie cone ami 
cancel the wave toward A.“ When Hiis hap- 
IMMis. of course, wc hear nothing and this is 
exat rly what happens when we do not use a 
ha the. 

Likewise, it is evident Hint the effect of the 
bailie is limited to the lower fieipioncies : for 
on the higher freriticncies the radiiition is in 
an opposire direction lo that of the negative 
wave due to the beam effect at these frequencies. 

SUGGESTIONS 

The problem of wlint to charge for sorviee 
cnIL is as great today as ever. ri.Apio-Ct:.\rr 
would like to hear from various Service Men 
who have fried different methods of charging 
Hie ensfomor a ml found I hem to b snccessfiit. 

Ihmieinber. only rliose who liavo real informa¬ 
tion to offer sibjtild reply. 



Send stamps for charts showing 
adapters to use with different makes 
of testing equipment for testing all 
the new tubes, including 55-85*57-58- 
82-G-2-41-421 Wunderlich and the new 
seven prong tubes, 

AldRN MfG. OlMPANA’ 

I BROCKTON Dept. R. MASS. 


-DRUM DIAL CABLES — 

42 strand genuine pliosphor bronze 
SPECIAL LOW PKICE 
We stock at all times or will make 
for voii AXY DRUM DIAL CABLE 
FOR 8 CENTS EACH 
DRUM DIAL CABLE WIRE 


Twisted.IVg cents per foot 

Braided.1 cent per foot 


Send for Sittn files and 
catalof* sheets 

PEERLESS RADIO PARTS CO. 
Box 264 

Wilkes Barre Pennsylvania 


S. GERNSBACK’S 
RADIO 

ENCYCLOPEDIA 

What the New Second Edition Radio 
Encyclopedia Gires You 

It gives you an explanation of every word 
used In radio. 

2,201 RADIO DEFINITIONS 
1.25 3 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 



S. GERNSBACK CORPORATION, 

98 Park Place. New York. N. Y. 

Send me one copy of thie new Second Edit Inn 
S. Gem.sti.irk’s U.tdlo KDcyrlnpedbi. 1 enrln.<tc here¬ 
with $3.98. clieik or money order preferred 
<Foreign »m<| Canada, adil 35e extra for tmstake.) 
Money refunded in full If not satlafactory- 

Name . 

Address .... 

City .. Stale . . 

RC-10-32 


352 

pages 

9x1 

inches 


Weight 

3 

lbs. 
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A. F. CHOKE DESIGN 

/rom itayc 


ductancc of n transformer or dioko. Tin* factor 
Is defined ns iM'in;: e<iiial to or 

the increment in ll divided by the rorrespondin;: 
iiieremeiit in II for a jjiveii A.r. linx. !i may 1 k‘ 
reiulily seen tiiat tlie value for n«M- 1=^ soiiierliln;: 
quite different from tile arithmetiral vjtliie for n 
<jhtniiied from the ori;;iiuil Il/H curve, 'rids 
value is not really a constant as it varies over 
a raii;xe of A.O. finx densities, 'riio relation 
of Utt.,.. to iiH‘ A.i\ linx is shown in Vitz. lH for 
two values of IkC. niairnetizin;: force. Those 
values are for a particular core material and 
are cniiseiiuciit l.v not for desimi purjioses. 

With iia-e. determi!ie<l for a uiven U.C. Ilux 
density the induetain*e of tlie winding mny 
be calculated from tlie equation. 

4 pi A N- u*.c. 

10 X 1 

It will ho iiote<l in Fig. Ill that the value 
u^.e* increases slightly fi»r the hig!i<‘r values 
of .\A\ tlux density hut tlic increase has the 
offeel of slightly adding to lhi‘ iiidnetanee of 
tin* wiinliiig and is tlior4*fore iH'iietielal in its 
ofTert oxeeiit wlicic sharply tuned eir<nits are 
involved. 

If an alr*gap he provided in a inngnotie e<u’c 
the I).t\ flux (li'nsiitf will fall off hut an in¬ 
crease in the A.(\ {Hwnwobtlilft will ohiain. 
There is an optininm value for this relation 
whl<h dei>(*iids npcni the eharaeti*ristlcs uf the 
particular iron chosen for tin* core material. 
That is to sa.v : for some length <if air-gap.— 
for some snhstitntion of a material having unit 
perniealdlit.v for a portion of tin* magnetie 
path the .\.{\ permeahilily will In- at a maxi¬ 
mum. Not only tiiis. hut the I).*', linx density 
may Im* varieil over a wide range with luit 
slight effect upon the iiidnetanee of the wind¬ 
ing. 

In most A.F. transf.n iners a certain per¬ 
centage of air-gap is nec, ss;iry uilthongh it is 
provided in tiie case of the Idghest qiialit.v 
traiisforiin*rs only). 'Plie air-gap may Ik* <lls- 
p<>Tised witli only when the I>.i\ tlux den sit.v 
is at zero throngli the use of parallel feed 
systems. In pnsli-pull transformers the li.F. 
coinponeiits are assumed to eaneel hut there 
are high values of A.*\ in . the <*oro and a 
certain amount of I>.t'. is always present due 
to tithe irregularities so tlnit an air-gap is 
still essential to an eeonomleal design. 

In order to offer a series of eliokes for the 
average <*xperiinenter to constrnet with n full 
knowledge of the rha raeterlsties that will 
obtain it in fit’ftf nrrrunarit that a pariiruUtf 
laminatiun hr rlfoMrn vhirh %rill hr arailaltir 
to hitti. A core form whieli will offer a range 
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be paid to 
anyone who 


PROVES THAT THIS IS 
not th« actual nhoto of myself 
showlnir my superb physique 
nnd how the Ross System has 
increased my own height to 
6 ft. 3 3-4 Inches. Tlundreds 
of Tesiltnontals, Clients up 
to 45 years old gain from 1 to 
6 inches In a few weeksl 




No Appliances—No Drugs—No Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. t'onvinclng Testimony and Paniciilars 5 
rent stamp. 'WHow lime fur return mails ai-mss 
the Atlantic." 6. MALCOLM ROSS. Height Specialist. 
Scarborough. England. <P. 0. Box tS). 


Autocrat Auto Radio $17.45 I 

6 TUBE Complete less ] 

175 to 550 Meters "B" Batteries 

But Plus Tax I 

romplete accessories Include mounting hmekets. Itluml- 
nated dial, lf*ck switch, remoie mtilrol. dyniimii- speaker, 
t» |l<‘.\ (td<r. > Tulles. .«iiiiirk sui*pre'«-«irs. and antenna. , 
Kverylhing except "If* Ilatlerle-*. .'^mall and compact 5Vi" 

X RH" X Hi stance range Iflfl to Iflfld miles. No 

ralaiog u\allai>1e. Send $2.00 deposit. Balance C.O.D. 

AUTOCRAT RADIO CO.. Dept. R.C. 

3855 N. Hamilton Ave. Chicago, III. 


SERVICEMEN-DEALERS 

Write for our Catalogue 
Complete Stock of NEW 
Radio Replacement Parts 
Hard to Get Parts—We have them. Send 
your repair work for estimate. 

Grant Radio Laboratories 

6521-C South Ilalsted St., Chicago, 



in tin* nnigliborliood of 30 henries for all 
nnriiial vnlin*s nf I i.t\ linx nn<l whirh will at 
tin* sann* time Innd itself lo an nvoiiomiral 
design in Kti far ns I resi.stanve is voin-erin‘d 
mny be iirhievrd arnninl the Kl-ll taminatinii 
of tip* Ljiminatlon Stamping t'ompaiiy (loeatetl 
at Itraekenridgr. l^a. > 

The dlnieiisitins ef this eore an* as slinwii in 
Fig. 2. Tin* elia raeteristies of a core having 
a square en>sK-serthm an* as follows: 

Window area. ..'Tri-sq.-in.; 

Volume. 4.b:i en. in. ; 
fere weight. 1.13 lbs.: 

.\T<*a. sq. eni. oi’ .Tdl>-s<i. ill. : 

I.eiigrh Ilf path. 1."i.dl ein. or d.l3 in, 
Wiiuliiig data from the elnirts is based on 
the trse of enamel wire <»f tlie size indicateil 
and wilii glassine pa]ier between layers. Tlie 
ends <if windings shmihl be stralglitein'd 
with pieees of liber and the enre itself slionld 
he pniteeted With several layers <if brown 
pa]ier. 

In forming the windings a jiieee of wood 
fdionid lie ent lo sliglitl.v less than the eon* 
dimensions and wrappetl with one layer of 
string, .\ffer wlmling. this string may Im* 
pulled out and the eoil removed fimn the 
wo<»d form. The values for the nir-gap given 
in the 1 * 110 It ref<*r to ihe bdal gaji and in lie* 
<*ase of I*:I latninntioiis the gap at lln* <*enter 
ainl in eaeh leg slionld he jnst half the value 
read from the ehart. .\ny niaehiiilst will h*Tid 
yon a inieroineter to assist in hnilding up 
wafers of paper or of tiher to Insert in the 
legs. Tlie holes proviiled in the <*oi'e offer 
ready ine.ms for monniiiig and for elamping 
in i»osition liy means of iron or tirass straps 
in methods whieli will readily suggest tln*in- 
selves to the experimenter. 

Variations from lie* da la in the eliaiis may 
lie arldeved l»y varyin:: the ‘’staek’' of the 
laminations. l*or double the stark fl x .STH- 
in.» the Indiieianee will be flonbled for a givi‘n 
eiirreiit ilensity and number of turns: while 
the resist a nee of the windings will be inereased 
by but one-tliird. For one-iialf tin* stark speel- 
fiod. tile indnetan<*e will be halved: and the 
resistance will ho reduced i»y about Iff percent. 

We may thus achieve with this single type 
of laiidnalion any value of inductance up to 
du hy with I>.F. : or up to over ‘JbO henries 
where no D.f. is employed. The <*nre material 
einpl<iyed in ealenlatiiig the eliarts was .\11p- 
gheny Super Fynaino fracle Steel Sheets and 
the calenlations arc Iniscd on the nssuinptlon 
that I volt of ,\.f. is superimposed on the 
l>.f. : for high A.C. flux densities a slightly 
liiglier iiidmdance will iirevail, 

.\s an exaTuple, lot ns suppose flint we desire 
a <*!ioke liavliig an lndnctain*e of 20 henries at 
a enrrciit of 120 ma. on the core specified. 
Tracing tlirough from the 20 lienry line at the 
left edgt* of tin* curve we find that tliis cuts 
tin* 120 nia. line at 0.700 turns. We find from 
the wire size--resistance curve, that the wire 
size for this nnniber of turns is N€>. 3.7 enamel: 
nnd that tin* resistance of tlie elioke will be 
1.100 idims. rnder fiiese conditions the se<*olid 
elnirt sliows tliat the air-gap is about .0-15-in. 
This means that .0227-in. of insulating iiinleHal 
will he required in each leg of the choke core. 

Now. an effieient choke should not have a 
resistance so high as this unless designed for 
a sperlflc pnrpi»se—for instance. let us sup¬ 
pose tliat a receiver <*niployiiig a 2.ooo-ohin 
dynamic field in its filter system must he 
use<l witli an external si»eaker and we <leslre 
lo replace the original speaker field with a 
elioke. In this case we would work horktrarfis 
from the specifientbins that our cln»ke must 
have a 2.oiio-ohni resislain-e. On the basis of 
economy, b t ns see wiiat we <*an do with onr 
<lioki* design in nriler to r<*<lm*e the resistume. 

.\s we noted before, increasing the height 
of Ihe eore stack hy 100% increases the iii¬ 
dnetanee of any form of winding hy a like 
dcjrree. On tin* basis of a square sia<k we 
start witli an iiidintance of 10 lienrics at 120 
ma. Tills <-alIs for .’.onO turns of No. .3.*? wire, 
a total resistance of -4.70 ohms. Iner<*asiTig tlie 
slack h.v loo% likewise inerense<l the resistance 
by one-tliird. Otir total resistance is therefore 
600 olims, Uefcrence to the second <*hart indi¬ 
cates a total air-gap of .035 iu. or .0175-iii. 
in each leg. 


Order a set of the NEW 
CENTRALAB 
Motor Radio Suppressors 
Today! 



for the NEW CentraUb Suppressors are actually 
50'"r to 500C more effictent in reducing spark 
noise than the average suppressor. 

The generous 1 i" of re.sistance material is baked 
at a temperature of 2700 degrees with its ceramu 
jacket; both together forming a solid granite-like 
unit. Simplicity itself! 

And this very simplicity makes possible an un¬ 
usually LOW price. Order a set today . . . one 
for each spark plug plus one for the distributor. 


I 

I 


Retail Price Your Price 


Set of 5 for 
4 cylinder 

Set of 7 for 
6 cylinder 

Set of 9 for 
8 cylinder 


car $ 2 . 00 ^ 1*10 „e, 
car. .. 2.75 1«50 

car 3.50 1*90 net 



930 E. Keefe Ave. Milwaukee, Wis. 




All that is New in Radio is Listed 
in this lOO^Page Money^Saring 

19S2 FALL EDITION CATALOG 

WE ARE HEADQUARTERS FOR 

Public Address Ampli¬ 
fiers and Installations 

VoM Pay ONE PROFIT! Purchase Direct 
From the Manufacturer! Our Amazing Low 
Quotations Will Astound You! 

It will pay you to trade exclusiyety with 
the house of **Coast-tO’CoasF* . , . write for 
your copy of our free catalog today! 
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SEND NO 
MONEY- 

Clip and mail to us the coupon below. We will send you 
either one or both books throu^ih the Evpress Company 
for your inspection. ou have the pri\ ile|je of keeping 
or returning them. 


If ffon trant io itnve a coiuphite set of oH Hufiio 
Diaprtims. both tttonnais should he hi pour file. 



Volume I, 



j/olumc 


jj 1932 Edition 


Botli volumes of the OFFICIAL RADIO SFKVIGE M ANl AL will ^ive you 
the most complete set of circuit diagrams ever published for the Radio In¬ 
dustry. E\ery Radio Service Man and Dealer should have them available 
for immediate use in bis business. Professional set-builders and amateurs will 

find them instructive and helpful. 


nrieHy outlined below are the “high spots” 
that are to be found in the 1931 Manual— 
the first complete radio service manual 
ever to be publislied. Over twenty-seven 
thousand copies of this edition were sold 
to members of the radio industry. This 
assures you of its importance to those en¬ 
gaged in radio and how valuable it is to 
them. 


Partial Contents 

Wiring diagrams of railio sets inamifac- 
tiired since 1927, and many earlier ones of 
wliicli there is any record elsewhere. 

G50 i>ages of radio-servicing material. 
Complete course of instruction for Radio 
Service Men. dealers, niannfacturers, job¬ 
bers. set builders and amateurs. 

(Here are but a few of the subjects covered 
in the special course of instruction). 


Amplifiers 

Antennae 

Automotive Radio 

Condensers 

Detectors 

Eliminators 

Meters 


Power-Supply Systems 
Radio Phonograph 
Equipment 
Resistors 
Sliort-Wave Sets 
Speakers 
Tillies 


$4.50 Complete with Supplements 

650 PA(}RS 

(Complete with Supplements) 

Ot^er RSOO Charts 

atid Illustrations 


Get Supplements FREE with the 
I NEW 1932 MANUAL 

1 I'licre is so much new material in tliis Manual, tli.it 
a Service .Man or dealer would !>e lost without it when 
, called to service a set. Information alioiit new model 
which have hecn on the tnarkc! only a few weeks arc 
I contained in this l»ook. The 1932 .Manual makes tho 
service kit complete. 

j Ihc 19.12 .Manual contains a Full Radio Service Ciiiid.* 
and a Complete Directory of all 1931-19.12 RadiY 
Diagrams, also models of older design. F.veryone j;i 
I the Radio 1 nisi ness shoiiUI have a copy. Send for your, 
today! 

Partial Contents of Volume 11 

A step-hy step analysis in servicinff a receiver which 
enilKxIics in its design every |K>ssilile combination .n 
motlern ladio practice’; it is fully illustrated and thor 
onghly explained. It is the greatest contribution tii 
the radio service field. 

Chart showing the operation of all types of vaciitim 
I tulies. whether tiew. old or obsolete. An exclusive resume 
' of the uses of the Pentode ami Variable. Mu 'InlMrs 
and their characteristics. 

Complete discussion of the superlietercKlyiie and its 
inherent peculiarities. .\lso a special chapter on tools 
used on snperlietcroflyne circuits. Schematic diagrams 
and circuits complete with color codings. 
lniiK>riaiit chapters on commercial aircrafr radio equip- 
tnetit: new data on commercial short-wave receivei'S 
and converters. 

.Servicing and installation of public address systems 
and talking machine equipment. 

.“Standardized color-ceilings for resistors. 

Operation of old and new testing equipment; tulie 
voltmeters, output meters, oscillators and aligning 
tools. 

.\ fnll .section on .Midget ra<lios — their design, circtiits. 
and types. I low to service them most economically. 
Ilttiidreds of schematic diagrams of older radio receiv¬ 
ers which have never hecn published. 

Itlank pages for recording notes, tliagrams atul sketches; 
Uiese pages are transferable to atiy part of the Iwok. 
Coti|>on (»age for free questions and answers. 

$5.00 Complete with Supplements 


CLIP COUPON AND MAIL TODAY! 


GERNSBACK PUBLICATIONS. Inc. ItC-iQ 

96-98 Park Place. New York. N. Y. 

I 'lease send iiu* for KItKK lion tlio liooks I have rlipvked 

betmv. I nndpiMand I riiuy exaniliip them (‘arefiilly. and should I 
dwUle to keen ihotn. I will pay the fnll ro.«it. plus the few cents for 
rariyiiiK elm rites. This offer Is kwhI only in the I S..A 
[ ] Voliiiiie I. 1931 .Manunl. with .'^uhPleiiicm. ?l.50. 

[ ] Volinne II. 1032 .Maniiikl. wIlli SUPPlenients to bo tualled Free 
every- rtll day's. ?5.0ll 
t 3 BOTH ROOKS for f9 00. 


Name . 

Address . . 

City . . Stale 


Flexible, 
j Looseleaf 

j hinder, 

j 9 X 12 inches, 

1 


OVER 1,()()() IMAGES 

(Including Supplements) 

Over 2,000 Diagrams, Charts 
and Illustrations 

Flexible, Looseleaf Binder, 

9 X 12 inches. 


I-----:-^- 

NOT ONE OF THE DIAGRAMS PUBLISHtD IN VOLUME 
NUMBER I OF THE OFFICIAL RADIO SERVICE MANUAL 
i IS REPEATED IN VOLUME NUMBER II. 
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adapters for test equipment 

{Continual pom potje 217) 


214, 5^4. 525, 5:;8, 540 jiikI 507. 

The adupu ‘1 is lo ho iuscrled in a 2.5 volt 
five-hole sockel. 

No. orirdJ-2, Ki;:. 17. is for teslin^r the M:i- 
Jvsiic <j;-2-S aiul <;-4-S tuhes in the followin;r 
Ciihe elH*eUeis ; Models 2Mti 210, 214, a.'..’*, a.i4, 
520. Ti'lN. 510, 507 suni 075. 

No. 075. Ki^r. 18. is for testinir ihe t.vpes 205, 
•:;8 and ’20 uiIms in the 200 and 210 .lewell 
tube checkers. 

No. OlOPT, IMjr. lO. is an ontpnt: meter 
ailapvei lor use in connection with .lewdI 500 
and 5t'i.2 t»s<'llljitois. Also ns<*d with the 444 
and tout set: aiialyvcrs. 

No. 0541 >S. Ki;;. 20. chancres over a foiir-pionj: 
idnj: H» a livi-iuonjr phig. l «ed with Jewell 
444 Of any set aiialy/ei having: ii hash- live- 
prong ping using the Na-Ald hitclt-lock leatnre. 

No. 04 U'Fh. Fig 21, is for t<‘sling the Kel* 
lo-c ' overhead lieatei • type tiilu-s in the Jewell 
>er aiuilyzcr comprising iiiodtds 108, 100, 408. 
400, 444, 577, 578. 5M ami COO. 

No 0ri4K«:i.. Pig. 22, is for testing Uie first 
section of a 4’i iple-'l win tnhe 'riiis adajucr 
is to be placed in a four-hole socket of tlie tnhe 
tester- Ihe Jo socket for the 205. and the 
■71A socket for the 20.2. May he used with 
aiuily/.er iiKwIels 200. 210. 21-1. 522, u24, 5.*o, 
520. 5 '.8. 540. 507 and 075. 

No. 054 Kt;, Fig. 2.2. tesis 1 he sccon<l section 
of tlie tri(tie-twin tube. May iM? ns<‘<l^ in all 
theanal.vzcr mo<h‘ls listotl for the No. l)54K<:i.«: 
nperaiing direcrions are th<‘ same as' for the 
No. 1)54KtJl.. atlapter. 

No. OI-in.Fli. Fig. 24. is for testing the type 
80ii ttibc in tube checkers. 'I'liis adapter incor¬ 
porates a resistor to limit tlie plate current, to 
piuvent damage to meters. May he used with 
models 200. 210. 214. 522. r.ll-t. 525. .528, MO. 
597 and t»75. Insert in 2.5 volt socket. 


No. 9t>5PC. Fig. 2'>. will also test the typos 
4 1, 42. FA Jiml F/H tuhes. However, it is 
neix'ssar.v to us<» tlic socket of the roster ordi¬ 
narily used for testing the type tiilM‘. or any 
live hole socket wired foi volts. 

No. 9<;5-55. Fig. 25, is iiseil for testing the 
5.5 and 85 ‘ diiplox-dioilc triode” tuhes. IMat-e in 
n 27 sockm to test the 55 am! and in a '2.7 lo 
lest the 85. May he used wiili the following 
Ji'well analyzers; Mmlels 209. 210. 214. 5.,::. 
5:;5. 5.91. 528, 540, 597 and 07-5, 10 clitM-k Hie 
.5.5 tube. 

N<u 955<‘:<:Kh. Fig. 27. is for testing the 
nve-pi^ng Wumlcrlich A” tnhe in the type 
27 socket of tesreis. May he used witli nil 
.l».»well insiriinn*nt models ilescrilM**! in comiec- 
liion with the No. 9tl5-.55 ndaptcr. 

.No. 'jO.^tjH. I'ig. 2 S. i.s used for testing the. 
types 29 and tl9 tubes. When testing the 29, 
use a 2.5 voir tiilameni) smUot: when testing 
till* ttO. use a 0.2 volt, live-iirniig socket. May 
lie nsofi with tin' following .teweil Models; 2 in, 
214. 52 ’,. 524. 5;;5. 5.20. 528. 54 1 >. 5tl7 ami *»75. 

No. 9I4LH1K. l-'ig. 29. is nsi-d to test the 
li.iytheoii i.vpe r.i: tube which is made for ij«:e 
in anto hI’ elimiinitois. It is to he placed 
in the lype ‘So socket of tnhe clun-kers. In- 
elniled in the adapter is a ctirrcni limiting fc- 
sistoi* of e<irreei si/.e. May be used with Jewell 
instniiiieins; Mmlols 209. 2lt>. 214. -'22, .>..4, 
5.25, 52(*i, 52.8. 540. 597. ami 075. 

'I’bis piaciically <-mnpleres Ihe data on 
adapters suited to the neials of Service Men 
wlm own Jewell test instruments: also, it con- 
elndos the lirsi fian of onr article on Adapters. 
'The author will be jileascd. indei-d. to hear 
from ratlio men who may wish to I'lucstioii any 
of the statements that' have been made, or 
who wonhl like to obtain any arhlitional in¬ 
formal ion regarding Ihe design or use of these 
very useful units. 


I 



Get Into a Lino 
Where There’s 
Action— 

Every Day—And a Pay¬ 
day Each Week — You 
Be the Boss! 


YOURS 

without extra 
cost. 

This excel¬ 
lent set ana¬ 
lyzer and 
trouble shoot¬ 
er included 
w i ih our 
course of 
training- 


Hlelit now will 1c hundreds aro 
lookiuK for woiU wlierc there iiii’t 
Ally, the radio service field esin 
use iruined loen. Wlili the proper 
iralnlni: and the necessary* etjulp- 
ment you lau enter this field «nd 
tiiuke a i-oiufonable livliii;. \No 
include wlUi our course this 
tiiodern set auulyzer and trouble 
shooter \rhhout any extra charge. 

’tins pltve or egutimieui has 

proved to he a valuable help 10 our members. After 
u brief period of trainliii;. you ran lake Hie set analyzt-r 
out ou servite rails and really coumeto with "old 
lijiicrx." We .<ho\v you bmv in wire rouuis for radio— 
insiall auio sets- -buihl and Install sliotl*wuvc receivers 
—analyze and repair all lypcs of radio sets — and ni.iny 
oihcr profitable jobs ran be yours. 

Teal hing you this Interesting work is Our bu.sines.s and 
wo liate provldetl ourselves with every faelUly <0 help 
you learn uuiekly yet ilioronghly. If you possess average 
Ituelligcnec ami the desire to make real progress on 
your ovni uierhs. yon will he liMere.^tCil. 


ACT NOW—MAIL COUPON 


Siart this very minute! Send for full details of onr 
plan and free booklet lliat explains how easily yon ran 
now cash in on radio guickly. Don't put it ofi’I Write 
today! Send now! 

1- - 

I RADIO TRAINING ASSN, of AMERICA | 

I Dept. RCA-10, 4513 Ravenswood Ave.. Chicago, III. ■ 

1 Gentlemen: Send nie details of your Knmlliiicnt 
I Plan and informal Ion on liow to learn to make real | 

I money in radio gulck. ■ 


Nanio 


THE CRAFTSMAN'S PAGE 

{Continual from initjc 238) 


4'lie writer Uiiow.'t of a niimhor of ins lances 
wheiciii t.h<‘ tme-ampere tided or HiIm's have 
been siihstitiitctl for the ohler types tlcsigtietl 
for Hio 1% ampere tliain : furtlitMinore in 
ncail.v every Instance where such in-ot-eilnie has 
been folhiwotl in the case of an obi receiving 
set. it has liooii possible (t> substittiH' a .secoinl 
tube tjf the new type in iihu-c tif one of the ohl 
tvpe '2b tnbt*s (nsually the lirst A.h". tube), nml 
operate HiO beating fcntiire of same frtmi t.be 
tilament .supply wlntling <*f the tletectm- tube 
wiibont cnusing perceptible excess beating in 
the transformer. (Atlnptcrs <lo the rriek : or 
tlie .sockets may be rbanged, wlioiC necessary.! 

With llic above meiirioncti fjiets as a basis 
for further consiberalion Of the sub.ject I snh- 
niit. that it woulil be a prolltable vmitnrt; tor tbe 
tube iiileresis lo ofler. at. an earl.v Hate, a tube 
of tbe ’27 type. <b signed to <iperate from the 
1 volt winding of tratisformers iiiten<le<l for 
ryiM‘ '211 tnbe supply, and with a tiraiii of not 
u> excctnl the om* ainpeie denuiml of Ihe present 
titfies. and also a seieen-grid tnlie operntiiig on 
the same current drain. 

As a mailer of informal ion the W’liter had. 
at one time, some tubes 4if the heater t.vpi- 
which were designetl for operation on a 1 V_ 


volt supply cirmiir and which opeialod very 
satisfa< roi ily for a long time. 

M. Hi.la.no. 

Linroln, Sch. 

(Alilnnigh the proposal of Mr. l>e1nno will 
strike a responsive clionl in the hearts of many 
x\;e i|ia* 8 tioii whet Iter mathemat ical coinpiii atimi 
.mild stand the strain of supplying lileillllica- 
tion tii:uies! 

.\r any rate. Mr. Heliino has opinions and 
that, certainly, is worth writing home about. 

Since the h'C has heen hroki'ii. let ns jnit on 
n .ord the f.dl.pwing snggeat.ions ; .\ line of di- 
r.Mt-hea 1 1 'r tilings to In* Known as the "portable 
series ■’ It: sbotihl im hide tubes of screen grid. 
peniodi' and general-inirpose t.vpe. but with ati 
envelop.* no larger than is used for llie Western 
Ueciric lyp.- N (No. 215-A> or "peanut" tube, 
which is the siz<* *»f one's little linger; their 
lilnmeni: is ratetl at h.25-amp. ami 1.1 volts- 
the proposed series shotild more nearly approxi¬ 
mate oiir present "2-voir ' scries (<>0 nia. ami 
2 volts), or i»evhaps be designed for 1 .! volts 
supply bnf a cnrreiit consuniplion of mdy bO 
ma.. o! less. 

Wliar say inanufaetnrers, <-x|iei imenters, cn- 
gine**rs and Service Men?-— Editor.) 


THE "K" TUBE 

{Continued from iniffc 200) 


milliampoios when ionization took place, and 
for this reason a limiriiig losisfor l»e 

useil to iirevetit the self destruction of the 
tnhe. 

'Pho ctmneciions for the operation of a relay 
in a photoelectric cell eiicnit are shown in 
Fig. 2 using a single stage s.'t-tiii of the type 
K ' tnbe. A limiting resistor of 2,.200 ohms 
was iise<l in the plate eirciiit while a 50,000- 
ami a 15.000-olim potentiometer were used to 
obtain hias for the grbl. 'Phe poimitioineter 
was used to s«*t the oiMMJiling bins. Tin* grid 
leak to he used depends entirely on Ihe photo¬ 
elect lie cell used, although, as in all gas con- 
iimt tn 1 >es, one to two megohms ai>pear to he 
the maximum practical values. The relay used 
need not be sensitive, as from 20 to 20 inilli- 


amperi's is available for niierat.lon. If more 
is nce 4 'ssar.v, it is ohiainaldc by increasing f.h<* 
plate collage. It is iieeessary to shunt the 
relay with about one inicrofarail of capacity 
in order 10 operate on the pulsating current. 

Hjieraiion was secure<l on light inputs to 
the phoi;oi>leet ric cell of iiuich b.wcr intensities 
than with any previous anipHtier tried. In 
fact, the single stage here piuved to he the 
<‘ 4 pial Ilf the two stage direct-conpleil amplitier 
desm’ihed in the Oetoher, 3921 issue of KaimO- 
4’i{.\FT. 2'he action was very jmsitive. ihe relay 
<■ losing with u snap. 

.Ahsoliitely no chatter con hi ho obtained in 
any ease, even at the threshold of relay 
opera I ion. 
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SHALLCROSS 


Combination Multi-Range 


A.C. 

and 

D.C. 

Meter 


using Tvpn 
No. b 1 0 

Sliallcmss Ki'- 

Kit, uinl 
the Weston 
.Model 30 1 
I ■ i» i V e rsa I 
Meter. 


Combination Meter 


measures 

4 D.C. Voltage Ranges 
4 A.C. Voltage Ranges 
4 D.C. Current Ranges 
3 Resistance Ranges 
3 Impedance Ranges 

hichiding Capacity, Iiidnclance and a High 
Resistance Kaiigc. 

Send 6 c in stamps for Bulletin 1.52-1* which 
t>ontniim u tllayrain of this circuit and in- 
foiiruiiioii on its colistluct ion. 


ELECTRICAL SPECIALTIES 

«»APwjr*» AVEMUC 
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I^dio^ft 


Presented on these two pages are the new 
books ol the RADIO-CRAFT LIBRARY — 
the most complete and authentic set of 
volumes treating individually, important 
divisions of radio. Each book has been de¬ 
signed to give radio men the opportunity 
to specialize in one or more of the popular 
branches of the industry. The material 
contained in these books will increase your 


knowledge; you wnll find them a real help 
in your work and they will contribute to 
your money earning capacity. Head these 
books during your spare time at home. 

The authors of these books are well- 
known to everybody. Each one is an e.xpert 
radio man; an authority on the subject — 
each is thoroughly familiar with the field 
which he represents. 


Book No. t 

RADIO SET ANALYZERS 
And How To U*e Them 
With Full Instructions and Descriptions 
of Set An.'ilyiers. Tube Checkers, 
Oscillators, Etc. 

By L. VAN DER MEL 
This l»ook cxiihltis thorou«hly the oper¬ 
ation of set analyzers, tube clieckers, 
€>scl I Inters ami other testing efiultirhent. 
For every rndie man this hook i:$ ex¬ 
tremely helpful. It cover* every phase 
of testing’ and elves you valuable >hort 
cute comnlelel.v Illustrated with tihoto- 
i;ra|iJis anu tllatfrarus to faeilitalc the use 
of niodern testers. 

The following rh.TPtern brletly outline 
the eontents. IN rimDt'CTION: Till-: A.N - 
AI.VZKK: rnndamentals. SwHrhes. A.C. 
and l).C. Voltmeters. t’allhrat Ion ami 
Pedk'n; TKOI'ltl.K SHnOTINt: WITH 
tin: ANALYZiat: riusdni atlon of 

Troiilile. Analysis of Tnmbles. Uses of 
Various Analyzers, t'are and Mainten¬ 
ance; CO.NCMJSION. 


Book No. 2 

modern vacuum tubes 

And How They Work 

With Complete Technical Data on All 
Sland.ird and Many Special Tubes 
By ROBERT HERTZBERG 
MOUKlt.N' VACfU-'I Ti lths deserUics 
the fundamental cleilfon theory which is 
the basis of all vai-uum tulte oireratlmi. 
and Sues pruitrcsslvely from the simplest 
two-eleiiiont tubes rlcht up to the latest 
pentodes and thy rain »tis. It i* \erltleii 

in clear, simple taiiKu.'ike and is devoid 
of the rnalheraalli .* uhl<h usually so 
ronfusIriK. Valif.ahle reference <hari» and 
ehanirteristic curves of standard acid 
spt>cia1 tulM‘51 are to he found, also dia¬ 
grams of sockets and pin rnrinertlons. 

Merc are some of the chanters; Tlio 
Kdisun Kffeet niul The Klertmn Theory; 
Kleetron Kniitters and the Ionization Ef- 
feit: Ttie Three-Uleri rode Tube; Viiciintn 
Tube Charailerlstli'S; Four- and Flve- 
Klement Tubes; l.iithi Sensitive Cells and 


Other Special Tubes. 


Book No. 3 

THE SUPERHETERODYNE BOOK 
All About Superheterodynes 
How They Work. How to Build and How 
to Service Them 
By CLYDE FITCH 

There Is no niore fascln.ating a snhjecl 
in the large array of railiii eirt-iills than 
the famous superheterodyne clniilt. 
NVhether .vou an- a Servlii* .Man or esperi- 
menler. first-hand knowledge about the 
const niet ion of superheterodyne receivers 
Is very Imitortant. The l>o<»k on Su|ier- 
helerodynes gives underlying principles 
of their constru<tIon. right from iho very 
lirst set made. 

The following Is a short list of con¬ 
tents; Uasic Prinriides of tlie Superheter¬ 
odyne: The Osf-llhilor: First l>etrctor; 
Single Dial Tuning Systems: hiternn- 
iliafe Arnplifler: Second Detector. Audio 
Amplifier nnil Dowct Supply; CVriirnerclal 
.Superheterodyne Ileceivcrs; servicing 
Superheterodynes. 


Book No. 4 

MODERN RADIO HOOK-UPS 
The Best Radio Circuits 
A Complete Compendium of the Most Im¬ 
portant Experimental and Custom- 
built Receivers 
By R. D. WASHBURNE 
It Is fascinating to the exherimenter. 
or even to ihe up-tn-daie Scrvlte .Man. 
to lake a coriirnerHal set and to change 
It Into one using a famnus hooknii Hat 
is not found in any manufac iiirc-d set. 
.Many exi.ellcsit eirtults have never been 
Ioiiimerrlalized. hut limited only to hume- 
si:t icullclers. Thousands of these |iu|iular 
Ircults have* lieeii reonested from time 
to time, and in this boc»k we have In¬ 
fill 1 led over I TiO circuits, which Include the 
fiimuus I’erid.vnc. Cash-ltox A.i‘.-D.C. 
Set and oilier*. 

The circuits cover the following: Broad¬ 
cast Receivers. All-Wave Receivers, Short- 
Wave Receivers. Converters and Adapters. 
Television Receivers. Home Recording Ap¬ 
paratus. Automobile Receivers, Audio and 
Power Amplifiers. Power Units and Mis¬ 
cellaneous Equipment. 

Book No. 5 

HOW TO become a radio 
SERVICE MAN 

How To Get Started and How To Make 
Money in Radio Servicing 
By LOUIS MARTIN 
The amhitloii of many men in radio 
lorlay Is to become a (Irst-grade Service 
.Man. It Is not as JltTleult as one might 
hrileve. but it rarniol lie dnnp In a few 
.-horf niontlis Following very carefully the 
advlee of Mr. Marlin, who has dealt with 
I lie problems of thousands of Service 
-Men. tills iHJok deals ven carefully with 
(he essential slages In the preparation 
for iiuallfying as a Service Man. 

Here are the chuiiicrs; The Small In¬ 
dependent Service Alan; Advanced t*om- 
mercli! Aspeils: The Itadlo Set; Semi- 
Tci hrilf-al Fonslderatlons; Advanced Service 
Data. Each chapter Is again subdivided 
to bring out in mlnuto detail every point 
of importance. 

Book No. 6 

BRINGING ELECTRIC SETS 
UP TO DATE 

with Pentodes. Multi-Mus. Dyn,vmic 
Speakers—Complete Information How to 
Modernize A.C.. D.C. and Battery Operated 
Reeeiverx 

By CLIFFORD E. DENTON 
In this country there are over fen rnil- 
.JoTi electrically openircd receivers tlial 
i-ould he modernized -by Placing in itiem 
new type tubes, new speaker equipment 
and other miNtern Improvernenls. This 
business of Improving old sets ean go to 
Iho exi>erimeniers and Service Men if 
they will uuli.kly Jump into action. 

Read In this hook by .Mr. Denton, how 
easily you ran modernize any obsulele set 
and vvlih lltrlo additional costs. 

Mere are Ihe high light* of this hiwk: 
riihes Avalliblo for Replacements: Klei- 
trlfylng If.-iitery- Itecelvcrs; Use of the 
.Vew 2- and 0-Voll Tidies; Operating Sets 
with Single (’ontr.l; Tonverslon of A.C. 
Sets into l>.<\ and D.t\ Into A.C.; lle- 
plnelng Oiitnui Tiihe.? with Higher Output 
Tnhes; Improving Old Supers; l.aiftln- 
\\h!te .Amiilifiers; Adapters and Ttieir 
Lse. 


Clif) Coupon and MAIL! 


GERNSBACK PUBLICATIONS, INC. 96-98 Park Place, New York. N. Y. 

I litive circltNl lielow tlic numbers of hooks in the RADlO-CIlAFT I.IBRAKY, which you 
are to send me, and have deducted for ordering five (fi) hooks or more. 1 have Incluilcd 

my remittance in full, at the price of 50c each, when less timi five liooks arc onlered. 

The amount of my remittance is (Stamps, chock.s or inoTiey ordeni accepted.) 

Circle number* wanted: 1 2 3 4 5 fJ 7 8 9 10 


Book No. 7 

RADIO KINKS AND WRINKLES 
For Service Men and Experimenters 
A Complete Compendium on the Latest 
Radio Short-Cuts and Money-Savers 
By C. W. PALMER 
It often heronio* neressary for experl- 
nienters and Service Men to rail ui*on 
their nieniitry (or some *hurt rut or radio 
wrinkle that will solve a problem iiulckly. 
In business, "short ruts'* mean lime and 
money saved, anil to the Service .Man 
"time saved" means money earned. 

This bonk Is a coitiplIaMon of Imiiortant 
radio kinks and wrinkles and discvisscs 
only such Items as aro constantly used 
today. 

Mere ar« some of the more Important 
ehahlers: Iiitrmiuctlon; Scrvielng Short- 
Cuts; Testing Fqulptneiit and Melerx; 
Vaiuum Tubes and Clreulti; Volume- 
eoiilrol .Methods: Amp II tiers and 1‘hono- 
Kraph Itcpimliirers: Tower Supply Iviiilp- 
irnt; Colls and Tuning Circuits; Sliort 
Waves; l.a}ud Speakeri; Tools and Ac¬ 
cessories. 

Book No. 8 

RADIO QUESTIONS AND ANSWERS 
A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 
the Course of One Year 
By R. O. WASHBURNE 
Tlierc have been nullecied a wide variety 
of i|ue.stluMS vv'hli-h h.ive come into iiur 
eillturl:il otriies during the past two years, 
iiid only ihu.se whose answers would 
beiictll tlie majority of men engaged In 
radio iuive been Inruriiurated In this amaz¬ 
ing nui'Sllon and answer book. 

Tim tremendously long list of tople.{ 
better explains the sulijeets which aro 
tpated. Mere are the titles; 

ICadIo Scrvielng; Uecelver Design: 
Ilouie Kecontirig; TelevUlun; Sou< d 
Kiiitlpmeiit; Sliorl Waves; Antennas; 
Ojieratlng Notes: Test Kquipment; Tubes; 
rlira-Short-Waves: Toliee Uadto; Hepro- 
durers: Superheterodynes; Automotive Sets; 
Tower Taeks; Automatic and itemoto Con- 
tml Devices; Aligning Trocedure; Thoto- 
eleetriflty : Adatiters; Measuring Appar¬ 
atus; l:and-8eleelors: Converters: Tulilic 
Address Kquipineiit: Midget Sets: Oscil¬ 
lators; IMionograpli i*lckuhs. 


Book No. 9 

automobile radio and 

SERVICING 

A Complete Treatise on the Subieet Cov¬ 
ering All Phases from Installing to 
Servicing and Maintenance 
BY LOUIS MARTIN 
.Automobile radius are up and Coming, 
and someone has to service them pn»twrly. 
It Micrefon* behooves you to read till* 
Imriieiisely iuiiK>rtanl new book on the 
an of Automobile Itudio. Tlie book ii 
furielse. and full of illustrations, photo- 
graplis, diagrams and hookups. 

Mere are only a few uf some of the 
really interesting chapters: Introduclioii ; 
Autonioiire Kailiu lnstiillatlon.s: Complete 
Descriptions of Com men la I Automotive 
lleeelrers: Servirlng .Automotive Ueceiv- 
ers; The Ignition System; (*rueral Ser¬ 
vice Cuiisideratioiif : Ktfects of Tempera* 
lure on Tov«'cr Supply; Conclusion. 
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TUjrary 


This is perhaps the first real 
opportunity that you liave ever 
had to build a radio library of 
books that are authentic, right- 
up-lo-the-niinuie and written so 
that they are easily digested anti 
clearly understood. Mail coupon on 
the opposite page for your books. 

Book No. 10 

HOME RECORDING AND ALL 
ABOUT IT 

A Complete Treatise on Instantaneous Re* 
cordinfls, Microphones. Recorders. Amplifiers, 
Commercial Machines, Servicing, etc. 

By GEORGE J. SALIBA 

If llicru is one subject that is fa.scinatitif; 
to every radio mail, it is that of lluine 
keconling. Of course, this volume Is not 
all on ‘ULoTtic'* recordiTtj;, but the inforTiialion 
eoiitaiued therein is iiniMirtant to cmninercial 
radio iiien, studio operators, cau'iiKTrs and 
others interest ih 1 in this phase of radio. 

The Jirt of recording and reproducing 
liri'adcast select ions is beeoinirur more im- 
fiortant eveni' day to ratlin inen. cxtieri- 
rnenters an»! Service Men, K<)uipping dance 
halls, atiditoriiinis. chiirohcs. restaurants and 
homes with pnhlic athlri'ss an<l amplifiers 
brings many extra dollars and often an 
excellent income. 

In this hook arc fouinl such topics as; 
Short lUstorj- of the Art; Microphones; 
lh*Conlitig Amplitiers: Cutting Heads; Tvpcs 
of kecords: Commercial iStacliines: Adding 
Itcconlers to Receivers; iStudio Layotits; 
AIcchanical Filters for Turntables. 


BIG 

DISCOUNT 

OFFERED 

In order to make It posslhle for eierjone to buy 
these tXMiks. I lie fifty <50> cents r>rlre has been 
nude uniform tor all volumes. You can buy these 
books senar.ilely, l»ut you should take adrantaKO 
ot our special offer: 


When Five (5) Books 
or More Are Ordered 
Deduct 20% 
from Your Remittance 

Simply fill in the couiwn tirlow, and mall it to 
us together with your remittance. Checks, stamps 
or rniMiey unlrrs accepted. 

All Books UniSortn 

Ttip books in the new RADIO* 

CUAKT MRR/KRY are all 
strlrily up-io-dale. and 
Hrtilen by men \^ho 
know iltelr siitijcets. 

The roainies are all 
uniform size, d x 9 
itu-fies. and contain on 
an sMTuKe of 5tl to 120 
IllUatralions. IJaeh Ixiok 
is printed on tine IkmiI, 
paper, and no expen.^e 
has been spared to inakt 
it an out.siandinR value, 
for its editorial eontents 
as well as from the 
meetianical stand- 
nolnt. 








FSlytM 


N.R.I. PRACTICAL LABORATORY 
TRAINING COURSE 

T'his siipplotnetiinry l;iboi‘utt»iy cuiiisc will 
pnivc invaluable tu the rmlii) student reirardle^s 
of the bratuli of the business in wlileli he in- i 
tends to speeiall/e. as i.lie basic principles tin- | 
ihudying the fields of serviclni:. lelovjsiuii. 
suiiiid pictures, aircraft radio and ctuiitnercial 
oiieraliuK aic tbc same. I'or example, the 
.<ouinl prtdeetimiist. Jtist as u'Oll as the Service 
Man. must tindi'r^taml Llic «»porati«in of vaeiium 
tubes and Ibc lesrin;! t»f eiivnits. ami bntb 
must have a thorotigh uiuh rsiandliig of the 
getioratioii and control of electricity. 

’The cottrso is <li\idcd into live sections of 
ten e.xpeiiiiients each. The hi'St section starts 
with the siiii[ile detect ion of elect l ie currents 
by metins of an earidioiie, atid pitn-feds through 
tiie following further tests; to show how Hie 
presence of an eleetromotive t<iice can he de- 
ie<'te<l by the eye: to show that an e.m.f. has 
polarity: to slH^^v that a mngiieti<’ tield Is 
always assoeiated with current. How: to show 
Molt a great<‘r inagnel i<- licld is pnnluced tw 
diiect current llowing through a coil wound 
nil an iron e<ne tlinn hy the same cnneiit 
{lowing tlii'Oiigh nn air core coil, to show the 
dilTereiit conductivities of <lill‘> ient iiiaterials : 
to illustrate the effect of electio*niagneiic in- ' 
tlnction: show how electricity is goiieiJited 

hy cheinictil aetion; to show the nctitin of the 
storage hatter) ; to show iiiechanicuI goiienition 
of electricity. 

d'lie sc<oml booklet deals speojtically with 
vaciiiiin tubes, bow to test 1 lietn ami IioW to 
le^orO their heliavior under various conditions 
of tilaineiit, grid and plate voltage. The con¬ 
st nie! ion of several simple bur useful tube 
testing insti'Uments is deserlbed and illnstrate<l. 

In the third insfahnent the stud4>nr is taken 
tnio the more atlvama-il siihjeetf* of the genera- 
fif»ti of loW'f retpieiicy osidlhit ions, the control 
of fre^pieney. the dynutroii oscillator, the modu¬ 
lated IM’. oscillator, the pheiiomenoti of reson- 
aliei*. etc. 

'Phe subject of detect ion or ’‘demodulation” 
is treated at length in ibe fourth booklet. 
Various typos of iletoctors a ml tieiector ciicuits 
arc enrisiilered atnl tbc features of <*ach di- 
sciibetl, An excellent mo^hilated osciihuor can 
bt‘ ma4le witii t.be apparatus fnrnislicii to the 
student of tbc cunrse. 

TMio flftli and last booklet expamis generally 
on the subjects previously cov^reil. 'Pin* use- 
fulness of the vactmm-rnlic voltmeter is ex- 
jilained, as are numerous imMliods for using it. 
'Phe exi>eriim*iits eov<‘r the fidlowing siibjeets : 
the action 4if flic A.F. output transformer; 
audio amplification with rransrormer and i*c- 
sistatice-eapaeity (‘onpliiig: bnihling a regen- 
eialiV4‘ ret'eiver: adding li.F. aiiiplitif.ation : and 
The cffe<r of tuning the aerial <ircuit. 

This coursii is well prepared and clearly 
written, and l-s altogether 4lcvjd<l of the inathe- 
iiuitics that confuses many practical rmlio 
workers. 

HOME EXPERIMENTS 

(Continueif ftotti /niffP J.’J4> 
which yon are coitdticting the experiment, will 
1)0 snflicient to cause a iiiimite elect rical eurient 
to tlow and register upon the meter. IJowever. 
when the full force of the rays of n flashlight 
are tiasliod on the cell, a dei-iiled deflection of 
the meter needle will Im‘ ohservaal. denoting the 
fact that due to a clieini<-nl action within the 
cell an appreciable eleturical lurrent has been 
canse<l f4» tlow ill the pliotoob'ct ric cell larcnit. 
To demonstrate bow variations in the si/.e and 
inloiisily <if the beam of light Can Change the 
curreiiT How in the cell circuit, it is suggesteil 
that the eTpcriinoiiler cut various size<l hole.s 
in a piece of canlhoard ami tlnm shine the 
light from the flashlight through them, ntuing 
•t he while, the cliatigi* in cnrrfuit indicated on 
the iiiiUer. .\lso. pieces of sinok<Ml glass of 
varying density may ho hehl before the beam 
♦ tf light to catise changes in the lh>\v of cur¬ 
rent. Dtlier experiments will suggest tluaii- 
solves to the experimenter. The practical 
knowle<Ige to be gained from this rather simple 
oxiieriment is in the parallel wliirb can he 
drawn betweiai it ami the rather elaborate pro- 
cessivs involvPil in the prodiielion of sound 
ftoni film as US4*<1 in talking movies. 

Next month: .\ simple photo cell and am- 
'jilifier wlii<‘b imi.v 1)0 used to <lotnonstrate 
variations in sound from an interrupted light 
source. 


SPECIAL 

^^Pay-as-you-fio^^ 

OFFER 

H ere I$ a new. practical, plan by which you Can 
start AT ONCE to become a 

trained chemist 

graduated by our Institute, without the obligation 
of signing up in advance for your entire course. 

bv taking only one step at a time—iu» your means 
peniiit — can give yourself the benefit of the 
most coinpli-te, tborough-going, up-lo-tlie»miiiute e<lu- 
catlon fur skilb-il we 11-paying profetwional work, in 
the mo^l fascinating of all scientitic fields, through 
our famous 

COUKSK IN PRACTICAL CIIE.MISTRY 
Our course will give you an all aro<ind. applied 
training hi both the tlieorx’ and practice of Clieni* 
igtiy—including inorgatde and Organic Chemistry, 
ipmntiiat iv‘e ainl Rual ilai.ive analysis. 

Under this new plan you pay only for lessons you 
order and receive at one time. 


HERE IS THE IDEA: 



pays for one 

unit of 


our Practical 

Chemis- 

w 

try Course. 


(The entire course comprises twenty units) 


\ou may older as many units at a tune us your 
pui’^e and your spare time permit. 



Si 26 of Cabinet: Height, 22Vj". Length. 

Weight 25 tbs. 

Over one hundred Chemicals and Apparatus 

When you have completed the first five consecutive 
units of your course, and order your sixth unit, our 
valuable chemical experimental laboratory outfit, 
(iMMRtrute<l ab< ve) will be sent you free of chara". 

We suggest that yon try out Unit No. 1. JIail 
the coupon and start your training as a chemist. 
Yciu will rce«*i\v hy return mail the first group of 
lessons of our Course in Practical Cln’mistry, with 
lull two months* service. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

Founded 1921 

HOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 


CHEMICAL INSTITUTE OF NEW YORK, Inc. 
I 19 Park Place, New York, N. Y. 

I Ptease send me at once Unit No. 1 of your 

I Course ill Prartlral Clieniistry. 1 .shall receive 
I full two luonths’ service in Kra<linK of niy cxanil- 
I iiatinn*. and the help of your inslruetors for the 
I understanding of any proUlems pertaining lo the 
J partieular lessons. 

1 Please send me the first unit of your Course 

I C. D. I>.. I will pay the postman $6.25 (plus 

j postage) u|)on deliver)'. 

I FOKKir.X AND CANADA. REMIT ID* 

I intlhn.atio-nal money OHDEH 

I Name .. 

I .\ddress . 

I City. Stale. 

j >lC-I0-32 
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HERE MT 


now TO BECOME AN 

AMATEUR RADIO 


MSt 

OPERATOR 


We coinnuBsiotiiMi Lieiit. Myron I*. KU«ly, I . S, Navy, fterlre.1. lo write u hook on tliis 
wouUI aiiswtT KVKUY {»os>il>le 4|iieHtioii in wich a way as lias never liceri done 

befon-. We cliose Lieut. Kibly liecatise hi* year* <if vviienencn in t,lie amateur tiehl Iiave 

made him pn'-einiTM-nt in this liiw. l*or many years In* was iii*fnictor ot radio leloirraphy at 

the k.C.A. Institutes, and in this capacity he ohtaiiieil a vast, knowletltfc an«l iiisitfht on the 

Ruldeet. lie is a momher of the I.R.K. (iTisiitute of Jbidio Kntrineefs), also the Veteran \Vii-ele>8 
Operators' Association. 

It yon Intend to heeniiu.' a licensed c;«>de <i|ietatoi. if you wish lo take nf plmue wmk 

Bventiially, if you wish to piepaic \«Mirseli loi this iinpoilaiit subject — this is ilie liook \«m 
most get. 

This b(K»k covers literally everytliini: fi*oni ‘*soup to nuts’' on the subject, in such a clear 
mid Uiciil niuiiner that il will he of great value lo even' Bttulenl. 



72 

Pages 

• 

Over 150 
Illustra - 
tions 

• 

Not 

Sold 

on 

News¬ 

stands 


SHORT WAVE CRAFT. 

98R Park Place. New York City. 

Gentlemen ; 

I cm lose here^riUi 50e for whteli i»lea.«e send 
i|ie prenald. y i-opy of your new book. "How to 
Heeutne a Radio .Ainaleur and Secure a U. 
Oinerniiieril hiceiiae." ilie tiook to he sent to 
me liiiinedlately U|ion (tiitiileatlnti. (Send Money 
Order, ('heck, Casli or new U. S. Stamps. Kt’R- 
fsler letter If It contains currency or ttamni.) 

Nama . . 




Partial List of Contents 

CHAPTER 1. Ways and means of learn¬ 
ing the eo<le. A sysi-*m of sending and 
receiving with necessary drill wonls is stip- 
plieil so I hat yon may go righi to work on 
upinovcsl inetluKls. 

CHAPTER 2. Ctnicise. ant liorii at iw d<-hn- 
tioiis of radio terms, titiils and lawn, brief 
descripi ions of conirnotily n»‘d pier-cs of nidi,, 
iipiipmem. This chapter gi\es tin- 5voikiii-.' 
fetiniiiology of tfie radio itpi ratot. .All gmphic 
symliols iis<*<l to irnliciite the various parts 
of radh* circuits are shown 8«i lliat they ma\ 
be rt‘ii<lily t'e<-ogni/i'd when stndietl in the 
folloM'Ing chapters. 

CHAPTER 3. fb.'neral mdio theory par¬ 
ticularly ns it applies to the bi^ginner. Tin 
electron tlumry is briefly given, then waves— 
their croutiOn, propogation and rect'ption. 
Ftinihiineiital laws of electric ciit-nils. par- 
ticiilarly those tisiul in radio, an- explained 
next and l\pieal Imsic cinnif* an* atialyzecl 

CHAPTER 4. I><‘s(-ripl ions of modern r*- 
Cii'a-t-R that an- lining n«4>d with <nicc*-ss h.v 
amaleniN. Voii arc told how to Imihl and 
opt-rafe these sets, and how llic.v work. 

CHAPTER 5. Amateur transmitters. l>ia- 
grams with speciflcai ions art* fnniisliod so 
construct ion is inatle ensy. 

CHAPTER 6. Power (N]tripmont that may 
l^e nspti with i.r:inBmittet>i and receivers, n-c- 
tifters, flUei's. batteries, etc. 

CHAPTER 7. Kcgiilutiotis that apply fn 
amatfutr operators. 


Address . 

City . State 


CHAPTER 8. AppendiN, wliich contains 
the internal ionul ‘(y* signals, Conv<>rsion 
ialib-8 tor ix'feicrico purposes, etc. 
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CEASStEiER AR VERTiSEMEATS 


CHEMISTRY 


BECOME A TRAINED CHEMIST. Tiiousands 
of opportunities—fascinating career. Learn at 
home. Complete expcriinental laboratory outfit 
given. Write for big free hook. Clieniieal Insti¬ 
tute, 19 Park Place, Dept. UC, New York. 


INSTRUCTION 


MEN — [.earn to service Electric Refrigerators. 
Jobs open. Big opimrtunity. Write for booklet. 
National Tech. 4J()6 Euclitl Ave., Cleveland, O, 


EXCELLENT Money in Public Address work— 
systc-m needed in every town — excellent sideline 
for radiotricians, electricians, amateurs, etc. Our 
home stiuly course gives complete training in I 
theory, construction, and operation of public I 
address systems and sound trucks. Sj>ecial price 
—$3.25 cash, or $1.75 <lowti and $1.00 per month , 
for two months. Comnlete course sent with Hrst 
payment. Lincoln Engineering Company, 855 South , 
37th, lAiicoIn. Nebraska. j 


MISCELLANEOUS 


SF’ANISH Representation — Executive of New 
York export house leaves shortly for Spain to 
organize, radio rlepartinent of their Spanish 
branch. Maniifaciurer.s of articles that can be 
sold in sutheient volume to warrant appointment 
of sales representatives on commission should 
communicate wit It Hox RC, Radio-Craft. 98 Park 
Place, New York City. Shipments and payments 
can be han<lled with buyers or tlirotigli New York 
office. 


RADIO 


OrARANTEEI) MICROPHONE REPAIRS—Any 
make or moilcl—34 hour service. Stretched rlia- 
phragm double button repairs, $7.50. Others 
$.1.00. Single button repairs, $1.50. Write for 
1933 Catalog willi diagrams. I’niversal Micro¬ 
phone Co.. Ltd.. Inglewood. Calif 


1 RA.VSKORMERS REWOUND, varni.shed. baked 
guaranteed, reasonable cost. SPEAKER REPAIR 
IN(i, magnetic $2.00-$2.SO: dynamic, voice coils, 
hclils. etc., reasonable charges. Clark Bros. Radio 
Co.. Albia, Iowa. 


S. W. LABORATORY 

{Continne^i ffom poge 2‘11) 


.*.00o, MhOOO. and 2o.tiOit nhiiis, thus provid¬ 
ing Mil 4'X(:elh*ul rending range of .!• to 20 
volts. 'I'he variation of t.hc itr4»p4*r griil volt¬ 
age for (uicli resistor is tireouiplishc'd by flu* 
2tt.t>lMl-idiiii poleiitioiiieuM- K.'k Nei'illoss to say. 
the nceuracy of the lending depends tipon the 
ji(-(-iitTiey lU' tlie voltmeter resist<ns t<i n large 
extent. 

Shown with ihe dijigram is the switch SW:J 
wliieh is elosed during op4*rations. WIk'II this 
swit<-h is ii)B*ii. terniiiials ]~> tiinl Li are used 
to t4*s(; f4»r resistaiux* valiu's. 'i'his will be ox- 
phiimsl it) Ihe fnllowiieg si-eiimi. 

ri)<‘ ■r*0-typ(» lubes arc used in till the indi- 
vuhml nniis heennse of thi‘ir low phite- aiul 
tilnnu*nt-<-ui rent ( onsninpt i<n). 'I'lio "A" bat¬ 
tery is a 4.0 volt ‘C' battery. Rcsislors of 
4 1. ohms arc in series with each tube lilament 


Tests and Measurements 
Rj:.sfsT.\N4'K: The usual resistance tost 
good for one partieiilar range 4if resistance 
d4|M-mlitig on the size of the battery. .\ -I." 
vidl battery will give ns<‘fiil ind)<‘ations up to 
IfMt.uiiO edims. blit imf above that, niid iioie* 
below J.fHHi ohms. Itnreasing iif ileercuisin.g 
the batti'iy voltrige will lesiilt in ditTer4*iil 
satisfactory iiingcs; but tor any <»nr battery 
Voltage there will bc up]N*r jind low<*r limi- 
tat ions. 


rin- foatnr<‘ of this unit is that almost any 
range frotii ■%() ohms to 1 inegolitn can lu* easily 
cahiihitml. 'I'ln* pinentiomotot R;: proviiles a 
nwaiis of olitainliig a varial>le voltage frtnii 
1. to 20 volts, 'riie merer. M.\l. ma.v be con- 
nectml iiiio atiy range liy i-ntitu'i-ting. for ex 
.arnph*. tin* Itt.oOOodtin ri*sistf»i- RB so that, tin* 
full-s4-ale detlci-tioii of .M.\t is lt» volts. 'J'ln- 
potenliomeler is now ad.instml to give a fnll- 
si-ale d4*Ih*ci i<ni. 'J.'he i-osist:itice P-sting M»r- 
miniils IIr<* Nos. 1 ;5 ami 1 (swiuli ><\V:; open). 

54iippo.se thai while t4*stiiig a resisior. tin* 
meter M.\I *nows a <li‘th-efion of .'.-iiui. 'I'le- 
.ipplital por4*iirial heing Hi volts, ilie total cir* 
4Uif resistnm-e is 20,uiiu ohms. How 4 *\i*r, ii 
the volniietm* circuit then* is a irsistancc of 
10.0(10 ohms (Rd) and tin* value of the re- 
sisiame niidei ti*st is J.h(*refoi'e 20.000 inimis 
Hi.OUO oi' 10.000 ohms. The same procedure 
Is followed for any range. Select the range 
h.v pitiggiiig iiHo the jno[>i r n*sistatice. Ad.jnst 
fin* poieniioiiietcr R.'t to give full-scale dcllec- 
flon at that particular range. Rt-nil the scab* 
r4*:)djiig of .M.\ 1 in niilliamperos when testing, 
and d**t4‘i-iriine the value of resistance as dc- 
scritnal abioc. 

('.\!-.\4‘iTY : The nipaeity test; is not as sim¬ 
ple as the resistance test as it will be neccs- 
sni>- to lit St; ileteiiiiine tin* capacity of sev 4 *ral 
eoi)ih*iis(*rs and then make a perniani*iit lecorrt 
or graph of the r(*adiiigs. 

In this tin*!hod it will be necessar.v lo know 
tin* rnrrent drain of the eopper-oxid«* volfmet' i 
(now composed of M.\2 ami either Rll. Ri2. 
Ri:;. ov Rill .-It any p^iiiit. This may he nb- 
laitin! by dividing the applied A.C. vtdtage 
i'4'aditig ai any pidnr b.v tin* serif's I'e.si.stanc'c ; 
for 4*.\amph-: The A.C. indication is To volts. 
If the irai-volt \.('. range is <l(-sii-<*d, a serif's 
rf*si.stalu-i* 4»i 7i>.(iiiti 4)hn)s is re^inireil (RL'ti 
wit.h tilt* pariirnl.ii n*4*tili4‘i- us4*d ; thorefoio. 
the cnri'ent taken bv the voltmeter is 
R To 


1= — = - - .OOl-ainpere 

U 75.000 
at that point. 

The Voltage drop across Ilie condenser is 
obtaiin‘d by lirst reading the line voltage it-Hft 
out the <‘oinlcnsor, then reading the voltage 
♦rit/i the condei)s<*r in 8eii(*s, and liimlly snh* 
t.ractiiig the second rea^ling fr 4 »m Hu* lirst ; 
Hn- <*.\atuple, the v<i!ttigo l*^c across the con* 
densnr to he tested may bo dotermitied from 
Tlic I'elaiion 


Ec 


lx 1 . 000.000 

6.28X f X. C 


INVENTORS 


PATENT YOUR INVENTION: Send for FREE 
book, "How to Obtain a Patent." and "Record 
of Invention’* blank. Ask us about how to 
protect your ideas. ^Deferred payntent. Victor 
J. Evans & Co., 620K Victq^ Washington, 


RADIO Service Men .Attention — Power transform¬ 
ers. rewound or rebuilt, to your retphtements. 
,\le\ke Radio Service. 2624 Alargaretia, Alaple- 
wood, Mo. 


LET T’s re\vin<I your burned-out magnetic horn 
and cone units, $1.25 each. Flora Radio Service, 
Flora, Indiana. 


and Ihe capacity in mf. equaJs ; 

f- _ I X 1,000, OOP 

^ ' 6.28 xf X Ec 

Wlioif Rc is (he <n(Toienec in volt:i!;i' roadinf ; 
f, (lie line frci|ii<-ii<-y; I*, (tie miiacity in ruf. ; 
niid I, the curreiK at the sccoiut reaiiitig. 
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where | 

thousands look to find the | 
latest science news, con- | 
structional articles for i 
home work-shop and I 
money-making ideas . . . 



EVERYDAY Orr. 


€11 Ci and 

niethanlcs 


25 c 

The Copy i 


Over 450 Illus- 

T iMt ions 

!><; padres— 

4 Ctilov Cover 
x 12 Indies 


W K <lo not hesitnte to sjiy iliat 

HAY SCIKNCK AND MKi llAMCS is 

tlio liiicsi St ientifU- tevhnit <il-vi€<:hiiuU*tl-i<tn- 

.sfrui iionti! maicaxiiR* in llie liolil. Kijrln np- 
to-du'-uiiiinie witli news Ihishos ot‘ scicntitic 
events from all parts of the world. Ho/ms 
of roust rnt tionai articles for inakili^ nselnl 
things for ilie shop, «,:!ir(len and home. 
Many ideas from which you can make things 
to sell. 

Cct this maj^aziiic at your newsstand to- 
dav. Head about the many cash prizes 
whicli are ofTtuiul for simi)le experiments in 
photography, oddities in science, nscs of old 
aino parts, radio experiments, recipes, 
formulas and otheis. 


After reading your first issue, you'll agree 
with ns Ihnt KVKUYDAY Sni:;NH;i-: .\NI* 
MliClIAXICS is all that we claim it to he. 
ami better. 


A Host of Ifiteresting 5c/efi//,^c Subjects-^ 


RADIO 
TELEVISION 
ELECTRICITY 
PHOTOGRAPHY 
AVIATION 
WOODWORKING 
AUTOMOBILES 
PATENTS AND 
INVENTIONS 
new DEVICES 


CONSTRUCTION 
METAL WORKING 
PHYSICS 
ENGINEERING 
METALLURGY 
PUBLIC ADDRESS AND 
SOUND EQUIPMENT 
HOUSEHOLD AND 
SHOP HINTS 
AND OTHERS 


SPEC 


I AL OFFER! 

8 MONTHS 
FOR $1.00 


Clip Coupon and Mail Today! 


EVERYDAY SCIENCE AND MEC^NICS 

100 Park Place, New York. N. Y. RC-lO 

T enclose herewith One I)ollar for which you 
an lo enter my wilwriptiOn to K\'KUYi)AY 
SCIEXCF AND MKClIAMCS for tlic next Kiglit 
Months. 


Name 


Ad<1ress 


City State. 

(Foreign or Canadian slihRcriptions liot 
accepted at this rate.) 


Although so many calcnlations may seem 
tcMlioiis, it must he iconic in mind that once 
they are mmlc, they arc permantmt. The ca¬ 
pacity is, of loursc. phi! led again.st the 
rcjidifig. This piMiceilure is l lu* same lor any 
si’t of frei|ueucies and voltage. The total voU- 
luotcr resist a mo is easily known heraiise if the 
rectlller is self-constructed, the riMiuircd serirs 
resistor can he iiieasui^Ml. Where the recti tier 
is of eomiiiercial manufactuiT, itiC series re¬ 
sist or.s ni'c specitieil for each range. A manu- 
faettirer’s curve usually arconipauies the ivc- 
tifier. The pailicular re< titi<-r used was imulc 
so as to utilize the r<*slsinuces indicated iit the 
wiring diagiain. The resistance sizes will vary 
n-itli each type l■o(UifieI\ so do not accept the 
values given as standanl. 

I .via CTam i: : Ihn ing. in all prohahility. al- 
ready calcnlaied the current drain of (lie volt- 
meier when making the capacity curves, the 
computations for inductances will he coiisidei- 
ahly shortenod. The procedure for testing 
inductances is the same as that ftir capacities. 
Obtain romiiiigs hefoie and after inserting the 
ehoke: then caleulnte tlie ililTei'eiice. In th 
ease of inductance, the drop across it is due 
to both the reavtuuce and resist a nve o/ the 
winding. Measure the D.t’. resistance of the 
ehoke Uefoix' tesiing. The formnia useil to 
calculate the iuductanec is: 

V El^ - 12 

I^xfZjc C6.28)2. 

■ Whei’c I'^l^ tli*‘ diilcieiico in voltage readings: 
I, tilt* iiinenr at any point 1 seioiid leading): 
IL the IJ.C. resistance of the ihoke ; l. the 
line freiiuency : iiud li, the itnluctance in 
henries. 

I'OWKu: rower measiiiemeuts may ho imnlc 
hy taking a known resisraiico and obtaining 
the voltage drop across it. This is an e\Cii\- 
lent way of computing power output oi U.l 
and A.K. circiiiis. For example, let us calcu¬ 
late the powei’ outI>ni of the modulator. Con¬ 
nect a 2,000-ohm resistor across the ontinil 
terminals.' Connect the input leniiiuals of 
' the V.'1‘. volMuciei across the tesi>»or. .At tn- 
ally, then, the A.F. output, the resistor, and 
the VT.V.M. input terminals are in parallel. 
First adjust the V.T.V..M. as outlined in its 
npoialioii proeediire: start the modulator am! 

, then ohtain the O.C. voltage clmiigc hy vary- 
I iiig IM; multiply this by .707 to get the 

I ii.M.S. value, 'flic power output P centals 

whcrc E is the li.M.^. value of voltag*. 

General Construction 

The compoiienls have heen so arrsnigcd that 
many comicction.*? can he made din-ctly to the 
lugs on tin* parts tliem.«’lves. The sockets arc 
lihiecil so direct connections arc possible to 
the condensers or la'sistors. Siiua- there are 
' a large niiiiila*!' of parts within a small space. 
«.xact mechanical and physira! sparing is 
necessary. Take the time nnd care necessary 
to bid hi a goml piece of apparatus. If the 
copper-oxidc mtilier is lo be constructed nt 
Inline, tesl the imlividua 1 juncrioiis and choose 
(hose having the highest forward-backward re¬ 
sistance ratio. 

The simplest manner to make the shunts 
KIC and K»i is to wind a length of tine, copper 
I wire, about No. ^0 or .No. -J. the ic.'^istance 
per foot, for which, may be found frt)in win* 
tables. Measure the proper length of wire 
and wind it on any form. KrrOis of one or 
I two feet in length of wire will he negligildc, 
whereas higli-iesisiancc wire must la* absolutely 
' ca libra tod before being used. 

Imli vidua I sliiehls are placed around the 
j oscillator coil am! lh<* timing i-on4lcii.<er. 'I'hc 
.shield for tlic c<»ndcnsor is short and con¬ 
structed so as til lit into the ease. Moth 
sliiehis arc gronmh*il to the ‘A—” lermiaal. 
The output coil shonhl lie wound next to ihe 
plate cml of liic oscillarory tank ri»il. The 
spacings for all ioils Is not critical, licing lie- 
t-ween ^^-in tind 54*in- Contact to the i*xieriial 
ti*si pa<t:s can be made only by tbe bi-ptdar 
switch. Pefiirc testing be certain that the 
switch is in its proper place. 

{Continued on folioainu pui/c) 



c7>i^.TRANSMITTER UNIT 

lOO 

The Skinderviken 
Microphone Button 

Ji JLilJUUIXfiJLt 


MAKE YOUR OWN 
LAPEL MIKE 


OillLR USHS: 


RADIO AMPLIFIER 
DETECTOGRAPH 

f DictORtupit) 

STETHOSCOPE 


phonograph AMPLIFIER 
TELEPHONE AMPLIFIER 
LOUD SPEAKER AMPLIFIER 
CRYSTAL SET AMPLIFIER 


HOME RECORDING OUTFITS 



This is the smallest microphone made, measuring only 
^,4 inches in diameter. It Is filled with the finest polished 
carbon grains obtainable. 

— ULTRA sensitive — 

EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE MICROPHONE-AMPLIFIERS IN 
HIS LABORATORY 

SEND NO MONEY 

Wlicn the i>ostman delivers >MHtr inler you pay him 
for whatever yon have ordered, plus postage. 


PRESS GUILD. Inc.. UC-lO-32 

16 Murray St.. New York. N. Y. 

I’ll i.ie rnnil me at once as many of the following 
Skinilervlketi .Microphone Ituitons as I liave liidicaicd 
~ One for 95c; 

Two for Jl.Z'l; 

Three for $2.59; 

Four for $3.20 

I will jmy tile positnan the cost of the items speclfleu 
plus imsiagc. 

Namo . 

Aik tress . 

City. Slate . 


BOOK BARGAIN 


Special Sale of 

2 O O O 

S. GERNSBACK’S 
RADIO ENCYCLOPEDIA 

1st Edition 

W E have on hand 2000 UNBOUND copies of 
this valuable l*ook. ami we are disposing of 
same at a price which does not even cover the cost 
of the paper and printing. The liooks arc in first- 
class condition, sewed and stitched hut unbrnnid. 
You can put a cover on vourself or your bookbinder 
can do it at a very small cxi>«nsc. 

This indispensable radio reference liook contains 
over I,9J0 delinitions. 549 photo reproductions 
drawings, and diagiains. *1 he size of tlic lKX>k is 
9 bv 12 inches. It contains 168 pages, and is 
printed on the finest l>ook paper obtainable. !‘rac- 
tically every definition in the Imok is illustrated, 
and all the subjects arc arranged in alphal»ctic:il 
order with mimerous tables and charts distrilnitcd 
throughout the text. 

PRICE PER BOOK, 69 CENTS 

Do not send any >»iDnry- ^ will semi you the 
book am! you pay the imstman 69c plus jiostage. 
Cut out couiH>n, paste on iiosta) card, and mail to: 

ISKOR PRESS, Inc., 19 Park Place 
___ 

\ BARGAIN ORDER BLANK ~1 

ISKOR PRESS. Inc. 

I 19 Park Place 

New York, N. Y. I 

I Please mail me S. Gcrn.sback's Radio | 
I Encyclopedia. Ist Edition; L iihound. I ■ 

I will pay J^ostman 69c plus postage. • 

i Name . | 

I .\ddress . | 

I City Stave j 
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HEADQUARTERS 
FOR MATERIALS 
AND PARTS 
FOR BUILDING 
Electrical and Radio 

TREASURE 

LOCATORS 



Mail Coupon TODAY! 

j GRENPARK COMPANY Dept RC-10 

245 Greenwich St., New York. N. Y. 

■ Knrlosed find lOc for which kindly send ine 
1 pamphlet on Treasuro Fitideis. 

I 

I Niiine . 

j Address . 


Radio, Audio, Ground Potential measurements, Hughes 
Induction Balances and other types; Oscillators and 
aniplilying systems included. 

Vi'e supply all materials neetled for building and 
operating any of the recognized treasure finders. 

The following standard circuits are described in our 
bulletin: 

No. 1. Ground Potential, Leap-Frog Method. 

No. 2. Hughes Induction Balance Type A 

No. 3. Hughes Induction Balance Type B 

No. 4. Sensitive Hughes Induction Balance 
No. 5. Simple Super-Sensitive Hughes Balance 
Circuit 

No. 6. R.idio Frequency Oscillator Circuit 

No. 7. Audio Oscillator Circuit 

No. 8. Single Se.irch Coil Hughes Induction 
Balance with Audio Amplifiers 
No. 9. Combination R.idio Transmitter and Re¬ 
ceiver circuit. 

Alsti accesforief such as Hinh frequency Bu??eri, 
Audio Oscillators, DiUvreutial Current Transform¬ 
ers, Two Stage Audio Amplifiers, etc. 

With all this apparatus you can locate buried treasures, 
met.i! war relics, mineral deposits, subterranean water 
veins, buried gas and water pipes, and lost objects, 
tools and treasures sunken in water, etc. 

Write for pamphlet giving history and theory on this 
interesting subject. All above circuits are described 
and explained. List of parts and prices included. 
(Price of pamphlet 10c.) 


S. W. LABORATORY 

(Co/i/ihitcd front prtvedintj ptitjc) 

Parts List 

Two iiicgolmi leaks, Kl, K19; 

Due r>o*oliin resistor. Ill*; 

Line L'o.iMiM-ohni poieniionieter, Hi); 

Ttvo l,<MMi.oiiin resistors, It4, Kll ; 
line o.<hM»-ulun resistor. K5 ; 

Two lO.OOO-ulim resistors, Rti, K8; 

Dm* liO.OOO-ulim rc.'^isior, R7 : 

Duo HMUKMi-tditn rt sisior, U9 : 

One !j00.000-olmi resistor, IMU : 

Out* ti.."tPi>-ohni resistor. Kl- : 

Line Tu.tMtO'Olim resistor. UKl : 

Oih- :;i>0.0titt-ohin resistor, K14 ; 

Due .”:'.^%-oliin resistor, K15; 

Two ■> I i-oliin rcsi.stors. KlB, K17 ; 
riiree resisrors. K18, K-0, KlM ; 

One riO'Olim rcsist(»r, K22 : 

One l.-tncirMliiii resistor, IIli3 ; 

Uiit> iiiuliu traiisforiiicr, ntiy nitike, ratio 3 to 

1. T1 : 

One input piish-iiull transformer as dcscrihod : 
A.F.l : 

One K.K. choke as tloscrilictl, K.b'.C. ; 

One rupp4*r-oxitlc rectifier; 

Out' .0<Hnn»-inf. lixctl rontlciiser. Cl : 

One variable mndenser, C2 : 

TliftM- .OOUl-mf. lixrd rondt*ilSfrs. Cl, C5 : 

One fixed Condenser, fd; 

fine .Ol'-iiif. fixetl condensei- t*7 * 

One .Othj-mf. fixed contleiiser. t‘b; 

Une .l‘-iiif. lixotl rondonsrr CO : 
t>np .1-mf. tixed coinlenser. CMi: 
t me S.P.D.T. Topgie switch, SW'l : 

'Two S.l'.S.T. Tuggh' switches. S\V2, SWil ; 

Une in point bi-polai- switch, SW4 ; 


Two .lewt'll. type dOl, 0 to 1. ma meters M-\l, 
M-\2 ; 

Two tube shiehis ; 

Finn lip jaek plugs; 

One tip jf^ck ; 

One carr.ving handle; 

'I'hree l.vpe ’;;o tubes; 

Three L’^I/j-volt B luitteries; 

Two l..‘i-volt C luifteries; 

One tlial ntul esetiteheoti ; 

Twenty-seven biiKlitig jmsts with insulated ioi>. 

REFLEX RECEIVER 

{Contilined from jntf/e 

One Tnitest 4-proiig plug, 1T»A ; 

One 'I’nifest Enll-Vision Dial ; 

Two Trutost Equalizers, capacity 2 (o nr; tnmf 
7.\. 17 \ : 

One 'rrniest Ijindiiig Post. 1 ; 

Oiu' .\mpei-iie Self-.\d.jii8tiiig Line ^■ol!agc Con¬ 
trol. type a.A-C, 33; 

One I.n.C. (Diirliam) 50d-ohin .Metallized Ilc* 
sistor. watt. tyi)e M.K. 14; 

'fwo I.K.C, (Uiirhatti) 2.j.tMM>ohm .Metallizeti 
Resistors. 1. watt, type M.F. 4. 1.:. 2-1 : 

Une I.K.C. (Imrliain) 1. meg. Metallizcil Ke« 
sistor. 1. watt, type .M.F. 4. 19; 

Urn* .\rcfni‘us typo .70 'fnhe. 23; 

ttiie .Nretui'iis type Tula*. Id; 

uiie .\ returns type I'Z Pentode Power Oiilput 
'I'nla*. 4 : 

Uii(> ret unis type J80 l''ull Wave KcctKier 
’l'nlM‘. 28 ; 

Une .Mumiiuiiii Chassi.s. l/Mbin. material. 10 x 
<*► X 2-in. high ; 

Uiir Wright'J bd'oster No. 2.77 Dynaiiiie Ke|iro- 
dneer with 2.5O0-ohm tiehl and output fran.s- 
foniier to match PZ or ’47 Power Tube. 27. 


REACTIVATOR 


{Coniii\Ht*tl from pof/c 221) 


I 


I 


1 


in your tube checker. If it Is not. then O. K., 
lettirn it to the reju vena tor and Hash high 
voltages to the giid and plate ifbi7c mill itsintf 
.7 voltfi on the filomcHl. First Mash the grid 
by pressing switch SW2 a nuiuher of times, 
then Mash the plate by ptcssiiig switch SWl 
a tiuiiibcr of times. When the desired color 
has been produced, press Imth switelies siimrl- 
raneonsly a number of times and then test the 
nihe in the tube che»ker. If the tube does 
not now show a desired improvement, then 
Mash at higher voltages. Flashing must be 
done by very short, snappy contacts until the 
d«*sired color is obtained, hence the neo<l of 
especially quick-acting switches. 

As a general rule, the thMi-volt tap is used 
only on type '70 tubes, except after having 
dclinitely proven thar 4tut volts will not do 
the work: of course, 1.2tMt volts are used only 
on ‘7tl I nbes. Higher voltages can he used on 
transmitting tnhes. from two to throe times 
their maximmu plaie operating voltages being 
reqniriMl. This is l»oing done at some amateur 
statioti.s. 

// fhiHhinif is continued after the hlue*t;rc€n 
Color haif arrived, tints Color u ili i/roio vcaher 
and so irill the tube. 

.\ larg<‘ percent: of ‘2d tubes will Como hack 
to full life faster than probably any ot.licr type 
of ttibe, atid this i^ well, for tliey arc the 
■‘weak sisters ' among the .\.C. tnites. 

'I‘he 12 and ‘71 tubes will tiot lo.jtivenatc by 
this method cm account of the type of Mla- 
nienr, bur ’12.\ and ‘71 respond n*adily. 

As may be notc^d by refetence to tUc pho- 
tograplis, only a sitigle 4-prong socket is 
inoiinttMl in the reiitvetiaior; an addiinmal 
adapter is n.sod for b-prong tiihes^ asi shown 
in Fig. 4. The circuit diagram of Fig. 1 
shows connections foi' the use of two sockets. 
Merely leave one out if an aclnpler is to be 
nsc*cl. 

('I*hc following I'csults were obtained in tests 
coiidneied by K.vdio-Cu.vKT ; 


Practical test of 
1 ‘80 


1 lefore 

<iit Ilia.) 


(one reud loaer titan me other; now, 


‘24 
■12.\ 
*71 A 
‘39 
*20 


3-7 

3-4.7 


After 
(in ma.) 
70 

both alike) 


(not '12) 

(not‘7 I) 1.7-17 
dead 
cletid 

(as specified on a Weston test unit) 
’45 20-0 

*10 40-:; 


5-10 

r»-io 

20-27 

d-10 

par 


20-d 
(average) 
40-8 


List of Parts 

One power transformer, eilhor special won ml 
an.v having 2.7. 5, and 7.7-volt Mlanioiit 
wiiicllngs and 750 or rmn-e volts on Hie 11.V. 
sc*ccmchiry, at lOO ina. ; 

Une four-hole ftil>e socket ; 

One Mvo-holc tnhe socket; 

Two fcHii'-poiiit rotarv switches, 8W3 and 
SW4 ; 

One A,0. toggle switch. SWr»; 

Two sjiccial switches SWl and SW2 ; 

One A.C. vedt meter, 0-71^ volts (not ahso- 
lutoiy lu'ccssary) ; 

Two plioiie tip jacks: 

Unc> metal or wood box; 

Five fcM'i of cbmLile light-cord am! jdug : 

One liakelifo panel. 7x8 in. 


TUNING METERS 

(ContiUKCd from pane 240) 

When nsj^d in.K.F. nr 1.1'. am|)liticr circuits, 
r.hey may be connc‘cied as in the skeich c»f 
Fig. 2. 'I'he.v are ccmnocted in the plate return 
lc*ad of four inlM‘s. the iiormal plate cunciir 
of each being nhont 1, nia. If such is the 
case, the full sc-alc‘ reading c»f the meter should 
Ik* about 7 ma. so Jis the signal rc‘clncc‘s the 
plate ciirrenr. the poinren- travels toward zero. 
Hi other wencis. the full scale deflection of the 
meter should e<iual the Hum of all the euncuts 
of all the tubes vhieh pass ihrouph the meter. 

Ill the ea.se of the gricl-lcMk and grid-c'on- 
dciiser dorc‘cror. rhe range of the inetcT should 
bo about; I. nia. siiic*e tin* roacllng decreases Jis 
the applied signal increases, similar to the 
ease of amplifiers wifh A.V.C. 
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OPERATING NOTES 

from pnffc *22.") | 

which was cove ml with rosin. The tip of a 
hot iron soon reinetlieil tliis coiitluinn. 

'riiis bad joint rciulnrcd the control-grid cir- | 
cnit of the A.V.O. tube open, thus eaiising the | 
tube to <liaw so much plate enrront as to pass 
an oxct‘ssivo control-gritl lua.s on the tubes 
wbicli it controllo<l, priHluciiig the effect as | 
tlcscribcil. | 

Genera) Motors 252, etc. 

\ largo tin in I ter of <5en<*ral Motors inodol 
*2.'2 receivers, a ten-tube snperluM< riMlyiie. have | 
been serviced bt'caose of an annoying, iiitei- 
mil font bu//-bn/z (bat rode in, at regular in¬ 
tervals. above (be signal level. .\s the tubes 
checked iierfeci ly and rlie iniei fereuce 
when the aerial and ground wires were discon- ■ 
ncctetl and Ibr local distaiuc switch was set 
at local. sborUug aerial and gnniiid, it ap- 
peartul that the noise was external. Pnit after j 
listening to seveial reeeivers in t.lie same build- i 
iiig. where no iiiterfereme of ibis nainre was 
picked Tip. it was evident that the bn///.Ini/./ 
was CJMiseil by a tube or soiiic part oI the set. 
F.acb tube was siibst it titl’d with one from the 
kit and when the tirst-deieeior *24 was re- 
placotl. the intprfereiiee was emled ! The orig¬ 
inal tube bad lesiMitnled satisfactorily to all 
iinlei- tests, yet. had caused the receiver to 
Ik? noisy. 

Of the four '24 iube.< carried in the kit that 
were tried in this stage, another was found 
that, prodtieed tlH‘ same noise. Beean.se til the 
design of this rei-eiver. it Is essential that a 
tube of the correct cbaraeteiistics he u.sctl as 
(lie lirst-detector. 

Brunswick 42 

The aiMoniatIc meeliaiiism of the phono, 
graph part of the Bniiiswick 42 roinbination, 

I hough relatively simple, still fnriiishes eansc 
fur complaint. In some ca.'^es, it was loninl 
that as soon as the i-ceord had been lowertsl 
into position ami ibe pickup head bad come 
down upon the lecortls, the inechanisiu re¬ 
jected the recoi'd heforc it was played and 
■ hen another rcctncl was lowered, after wliieh 
thi-s stMjiuMice of aet ions was repeated. 

This is nsnnlly eaiised hy the cyele switch, 
whose blades or eon 1 acts <lo nor open when Hie 
cycle is ended. It is only necessary to loosen 
tile two screws bidding this switch in position 
and ail.iust: the switch sii that the contacts will 
diseiigagi* at. tin* rorrect tnomcnt. 

’Phis same defect will not permit the phono 
mechanism to In* switched idl. witlioni: pulling 
out (he line ping ainl the ineelmiiism will con- 
tiiine to reject until tliis is dime. 

On other oitasions, (In* meclianisin will not 
reject the records, hiir ie|M*ais the same one. 
'Diis is line to the fin’t that l he Contacts on 
the small switch (Hint navels along with the 
(oiii'-arnii do not: open because they have been 
set. too elose together. Mere, these contacts 
be So adjusted that when the tone-orm 
and pickup head reach the end of tlie li'cord. 

I hi? plnnger or trigger of the swit«-h will open 
the coiitaefs when Hie fi in tier engages with Hie 
stop. Kit her the sto]) will have to lie bioiight 
ill further by loosening ili*' Si.'rew and ri*-set.- 
iliig. or tlie tensjon on the spiing Coiiia<'t must 
be reduced liv loosening rlie iwo nuts on Hie 
screw that controls i:lie tension. 

Automobile Interference 

Many paragraphs hnve been written upon 
the suppression of noise in aiitomoiive radio 
ri’ceivers. but ilieiii still arise ca.ses, wliere 
ever.vtliing known has been trieil with little 
sneecss. It; is quite possible that tins iiUiU- 
fiTeiice may be eliminated by having Hie motor 
ntii! all wires and i>arts lieneaHi the bond tbor- 
oiigbly cleansed and washed, especially tlio 
wires. .lii.'it this, lias el ini inn led noise that 
for many weeks had been combatted without 
any i-esnlls. 

The grease and oil as well as roaiLdnst. eov- 
eritig the wires and motor, contain a certain 
percentage of carbon and graphite whicli will 
cause many liigli*fleqiieiicv leaks ami losses. 
incieaKiiig noise aiul ItiipairiTig motor per¬ 
formance. 



3 Valuable New Books 

Formulas and Recipes 
Radio — Mathematics 

Prcsentcil hem am three brand new books, of di¬ 
versified nature, wliicb are most eilacatioiial and 
in.stnictive. Kacb l*ook carefully treats a subject 
in full, ami Is prepared hy an expert in the field. 
The hooks are well written ami thoroiiglily illiisfralid 
to make the contents easily learneil. Get these liooks 
promptly —iiudi coupon below. 

1. FORMULAS AND RECIPES 
for the Practical Man 

This book has been compiled by S. Genisback, a 
well-known .*iuthor of pnictical instnietional manuals 
in various iRcientific fields. It is extremely helpful 
and will show you how to save money hy making in 
vour own home, at a fraction of the regular cost, 
the hundred :md one preparations whicli you now 
liny for use at home or business. 

nEUK .MIE PARTIAL CONTENTS; 

1 Adhrdves; Olues. Pmients. Oleanslns; Stuln Re¬ 

movers. nicartios. 3. Meial Craft: folorlnp. OxydbJnir. 
PlailiiB, rolblien. 4 Palms: Color*. Slain*. Vamlstie*. 
rt. Gliisii-Worklnc; CntllnR. lirMllns, Rorlns. EtrliInK. Kn- 
KravlnR. fi. WooU-Craft: FlirnroofitiB. Acld-prtMiflnK. 
WalerprooflnB. Furniture I’ollshes. 7. Inks: Symuatnelir. 
Invlslhle. HcclOBrapli. 8. PlioloKraphy: i)cveloi>ers. Eniid- 
ioii- Fixers. 9. Antidotes for i'olsons. Remedies for 
hum* ami Srald*. Dlslnfectani*. 10. P re par at ion. 
Maniiuilatlon. Hamlllnj:. Mixlnp. Tables of WelKhl* of 
.Measures. Useful ‘Lihle-s. 

2, FUNDAMENTAL PRINCIPLES OF RADIO 
Radio Simply Explained—Its Origin, Nature 
and Functions 

The hook, written hy bonis Martin, has been pre- 
pjirwl with special consideration given to young mem¬ 
bers in the radio profession, and those who liaye 
gainoil their o.xperii'iice in a liaplui/ard fjishion. This 
railio primer is a handy fniidamenial aid for “check¬ 
ing up" ami sysfemati/iiig your knowletige of radio. 
Regardless of liow much you know about the subject, 
you should read this hook. 

IT Kill-: ARK PARTIAL CONTENTS: 
rhaiilcr I Fmidanientjib of Radio; Kle<irirliy. ReHstanee, 
batteries. The MaRiielle iTnult, The -MaKneile Field. In- 
diietanre, Comlensers. .\.C. t'lrnilts. Proi»acatlon of K.idlo 
N\'a\es; Ptiapter II Ttie Simple lladio Sot, Slnplc. Two, 
.and Three-t'l mu It TiinriN, The itattery .Set, Vacuum Tube*. 
Kleeirlr Set*. I.nud Speakor*: Phapicr 111—IMasraRU, llov* 
to Head Them: Piiapter I\ —.Atiiaieurs and Rroaikasl Sta¬ 
tions. Talking Picture*. Telerlslon. 

3. ELEMENTARY MATHEMATICS 
for the Technician and Craftsman 
This mamial ha.^ been especially prepanxl for the 
mail who wishes to acquire a working kiiowliMjge of 
the elementary principles of matheimitics. A eom- 
jdete treat merit of Hie subject is given hy the author, 
Mr. C. Shainniark. with special attention to the iisO 
of matlieniai ies in Radio and other technical work 
for those who employ its foirmihis diiily. 

HERE ARE PAUTML CONTENTS: 

I- Arlt(*nietli ; Addition. Mnlilpbcallon. Siildrnctlon. Di¬ 
vision. How to T .se lieilinaL: M—Fraction*. Percentages. 
Ratio and Proportions; III—Powers and Roots: IV T(i« 
.Metric Sy-itorji: V—(low to Measure Surfaces and Volumes: 
VI —Matlicniatics for the Manual and Technical Crafts¬ 
man; VII Special Malheniiiilcs for tlie Radio Teehnlcbin; 
VHI--Cfdiitnerclal Calcntatloni. Short-cut Arithmetic. In¬ 
terest Calculation. Discounts; IX—Weights ami .Measures; 
—Useful Tables. 

All our liooks are of uniform size, 6x0 inches, and 
contain 64 pages. The books are printed on strung 
paper with .stiff colore<] covers. 

! Clip and Mail Coupon TODAY! 

; PRESS GUILD INC.. 16 Murray St.. New York City. IK -10 

Enclosed find % .for which mall me poit*ial(l 

(he following books: 

No. 1 □ 

No. 2 □ 

No. 3 □ 

50e «»rh. Postpaid. 


Name . 

Address . 
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A NEW Free service 

Booklets that will be mailed to you free if you send in coupon below 


67. RICH REWARDS IN RADIO 

No one can read this heavy 6 4 -page 
book, printed throughout in two colors, 
without realizing that the radio held is 
a rich and large one. It points out in con¬ 
vincing fashion that there are many oj)* 
portunities in set servicing, broadcasting, 
commercial radio operating, aviation, radio 
and television, and it describes the ex* 
cellent courses of home instruction in 
these subjects that the National Radio In¬ 
stitute has available to ambitious men of 
all ages. Dozens of testimonials scattei'ed 
throughout the book indicate that the in¬ 
struction is highly successful in training 
capable radio experts. X at tonal J * 0(1 to 
Jnstitnte, 

58. THE UPPCO A.C. CAR 
GENERATOR 

The problem of furnishing power to the 
automobile radio receiver or portable pub¬ 
lic address amplifier has been attacked 
from several angles by interested manu¬ 
facturers. The general trend seems to be 
toward the use of the car’s regular stor¬ 
age battery for lilament supply and of ‘TV* 
batteries, rotary converters and vibrator 
type power units for plate supply. How¬ 
ever. the manufacturers of the Uppco Car 
Generator go a step further ami provide 
a double generator which replaces the 
present charging geneiator in the car and 
supplies six volts D.C. for regular auto¬ 
motive purposes and also 110 volts, 60 
cycles A.C. for radio purposes. With this 
power supply, the advantages of st an da id 
A.C. receivers, amplifiers and associated 
equipment may be enjoyed with a mini- 
niiim of operating trouble and expense. 
The generator is available in three models, 
having outputs of 100, 150 and 300 watts, 
respectively. The possibilities and ad¬ 
vantages of the arrangement are ol»vious. 
Vpi) FUectric Company. 

69. ARCO PHOTO CELLS AND 
TELEVISION LAMPS 

The increasing importance being as¬ 
sumed by photo-electric cells for a wide 
variety of radio, electrical and industrial 
applications makes it desirable for Service 
Men and experimenters to develop a close 
accpiaintaiice with them, for eventually 
they will encounter them in their every¬ 
day w'ork. For this reason the Arco bulle¬ 
tin is worth reading, as it contains some 
readable “dope’' on the caesium type cell 
and includes a hook-up showing how it is 
used. The back of the sheet also includes 
a handy reference list of some 60 tubes, 
many of which arc no longer considered 



READERS* 

BUREAU 


On this page are listed booklets, 
catalogs, pamphlets, etc., of Manu¬ 
facturers, Schools, Institutions, and 
other organizations, which may be 
of interest to readers of “Radio- 
Craft.” The list is revised each 
month, and it will be kept as up-to- 
date and accurate as possible. In 
all cases the literature has been 
selected because of the valuable in¬ 
formation which the books contain. 

This Service is absolutely free to 
all Readers of “Radio-Craft.” 

Pill in and mail the coupon be¬ 
low; make sure that your name and 
address are included and are plain¬ 
ly written. Order by number only. 


Standard and Cannot, be obtained from 
other sources of supply. Arco Tube 
Company. 

70. NOISE-REDUCING ANTENNAS 

This four-page reprint of an article on 
noise-reducing antennas for short-wave re¬ 
ception is very interesting ami contains a 
lot of liow-to-do-it material that will be 
appreciated by practical Service Men and 
short-wave fans. It deals with the use of 
special aerials of the so-called “doublet** 
t.vpe. with transposed-wire lead-ins or 
“feeders** which themselves do not act as 
aerials but serve only to connect the 
actual aerial to the receiver. Since much 
ol the noise that aflects short-wave recep¬ 
tion is tricked up by the ordinary lead-in 
tbecause of its proximity to electrical ma- 

I* RADIO-CRAFT 07.74 j 

I Readers Bureau i 

j 96-98 Park Place, New York. N. Y. ! 

I Please send me free of eharffe the fol- 1 
I lowitif? booklets indicated by numbers in • 

I the iniblished list above: | 


I .Address . j 

I City. . State.. I 

•__ I 


chinery in buildings), this arrangement is 
noticeably quieter than conventional an¬ 
tenna systems, and is therefore well worth 
installing in notoriously noisy districts. 
Lynch Mfg. Co. 

71. BRUNSWICK REPLACEMENT 
PARTS 

Service Men who have occasion to re¬ 
pair Hrunswick receivers, which were 
widely distributed at one time, will be 
glad to learn that replacement parts for 
some sixteen models are now available 
from a reliable organization. This tirm 
has published a seven-page list of conveni- 
entl.v indexed parts, for the following 
Brunswick model numbers: 14. 21, 31, 
S-14. S-12, S-31, 15, 22, 32, 42, 11, 12. 16, 
33, 17, 24 and 25. The number of each 
jiart, a description of it and its price are 
all given. United Uadio Service Co. 

72. FOX IMPROVED SOUND 
EQUIPMENT 

Tlie three technical bulletins covered by 
the name above are of special interest to 
individuals oi- firms engaged in public 
address or theatie sound system work. 
The first describes a new all-aluminum 
trumpet horn and an adapter which i)er- 
mits two or tlnee horns to be used with 
one dynamic unit. The second describes 
a heavy duty electro-dynamic speaker unit 
having a capacity of 25 watts. The last 
bulletin describes vaiioiis exponential 
horns for theatre and other indoor uses. 
J'ox Electric and Manufacturimj Co. 

73. AUTO DIAL RADIO 

This folder describes a powerful auto 
radio receiver using a *47 pentode and 
having an output rating of 21/2 watts. It 
uses regular A.C. tubes of the 24, 35 and 
27 varieties, which are easily replacable 
at low cost. The speaker is of the full 
dynamic type. The whole outfit is un¬ 
usually compact and may be installed with 
a minimum of tool work ou the car itself. 
r/-.U-/* Mann fact tiring Company. 

74. THE LINCOLN DE LUXE 33 

Radio men who have become slightly 
led-up on tiny midgets which have just 
enough parts to make them produce sig¬ 
nals will read this description of the 
Lincoln Model 33 receiver with relish. 
Here is a 12-tiihe all wave receiver, tuning 
from 15 to 550 meters, with all the fea¬ 
tures that advanced radio engineering 
technique has made possible at the pres¬ 
ent time. It is a superheterodyne, of 
course, with automatic volume control, 
visual tuning, twin grid detection, double 
push-pull audio, etc. Lincoln Radio Corp. 
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Hound the Woi'ld^^ Reception! 


Worlil \v!<|o n-C'ept ion with tin? now “rmvrrtoni’ 
linl.ivrv o)*i‘rnti>(l ahorlwnw U an acttonplixhcil 

faCU l.i ttors from c*rilliii*;iasl it eusloinoi's vi-rify the* 
fact r.hiit tho\' have receivial ihofl ifistutit .stations on 
this receiver Ilian on any other two or three tnho 
-ecei ver. 

It n'qiiin‘S no exatrtreration to tientc cnthnsiuMii for 
the new “I’oweilone" two tnhe shnrt wave U‘ei'ivi*i’. 
The ‘•rowerioiie” short wave n-«-iv«T hainlles the bmail- 
east ha I II I as well as the short‘Waves. 

Ihice wliich include^ fonr coils 

1*1 ice (Minijdcte with set itf niatcficil tubes. 

Sei of full sl/.ei| liattcries tor aliove leceiver. 


OXFORD DYNAMIC SPEAKER 
CHASSIS 



Oxfonf Speakers arc con.si meted to Rive ropixxluc- 
tiOM as near jicrtect as pos-ih)e—they liavo lon^ oet‘U 
known to Bi\o radio’s liiicst tone tjualities. The 

niO''t ailviinciKl principles of speakrr flesicn for 
<hnaniies have hoeii incoiToralnl in Oxford Speakers. 
TIio.m* that hear n-Coirnit inn ai'- the three-point 
su>)iciLHion Ixdaticc; peiinanenti/ed Cititmlled ilia* 

plirauin; moistiire^pronf inil tiiniintand inertia 
count inacted const met ii iti. 

A.C. -Model.'- — 14* Aiidiioriiun Sp»aki r. 

itsiinr 280 tx*ctif1er No. RC 177—$10.00 

12" Concert Dvnamic, using 280 rectifier. 

No, RC 178— 8.50 

using 28tt irclifier. 

No. RC 179— 7.50 

Speak i-r, itoiO tilitn 
field No. RC 180— 8.95 

Spi-akor, 2.')0lt ohni 
field No. RC 181— 4.95 

9" Speakei. 

field No. RC 181— 2.45 

.Ml 0" Midgets are supplied wit.h lium lialanCer. 


BALDWIN DYNAMIC CHASSIS 


P" MidBct llyiiaiiiic, 
D.C. Models — 14" 
11 " 



The ltdrotinetion of the II.M.DWIN name need not 
he further disciis>;t*d. 

Kroiii the he^ilining of Railio. Uahlwin lias been 
a pionetw in railio reprotlneing iH|iiiptnent. We 
ne«-<l no further praise in rectunmciidiiig .i IJuldwiti 
Speaker for nny piir]iose in regiinl to radio. 

A.C. using 280 Tulio Heel., 

No. RC 410—Our Price $6.95 
It.C. 2500 Ohm—110 Volts, 

No. RC 411—Our Price $4.95 
D.C. 2r»00 Ohm—I 10 Wilts l‘i«hl. Ia»ss Stand, 

No. RC 412—Our Price $4.00 
IhC. 2.'»00 Ohm—110 \‘olls ^■ie1l^ he>s Onttnit 

Trans. No, RC 413—Our Price $3.25 


h ■« fine const I net Inn (wlii(-h inehidcs a main .0n0l5 
1 l.uninarlinid c«in<k-ns4.r) gives you eornploic assurance, 
id depciidalile round ihv world performance throughout 
the yearn to come. 

Tie- tnho used in this n^eeiver aie 1-232 and 1-233 
which aie used ndvnniai'cmisly and ♦-< onotnieall,' in this 
reioi \ er. 

I he “Powertoin*" receiver is 
broadcast hand with pliig-in 


The timing range of 
from 14 nieteis n]i to 
t \ pe Ciiiln. 


RC 504A 
RC 504B 


Our Price $9.95 
Our Price 12.50 
3.50 



POWERTONE DIRECT COUPLED 
AMPLIFIERS 



.Ml the latest fo-aturcs in .amplifier design have 
fleet! iiieonmrate-l in this direct coupled amplifier. 
Input, tet iiiitial.s for perinitt ing phonograph altjich- 
nnid. and in .ohiition, hv aitachittg th*' pitiper 
miciophone t rtinsforjtier, al?o dry Cell liatlcnes. a 
niieriiphone may he ijsi*d for imhlic aihlres.-i work. 
,\ny type of rei-i-iver can ho cotitieeted to the itipiit 
leitniiial.s without fi^ir of los.x of energy. These 
amplifii-rs are for tisi- with dyiiatiiic speaki-rs. 

Amplifiiis suppl>‘ fiehl cniTCnl. of 2a00 ohms to 
tlvnamic speakers. Kesistoi-s are fnniished when 
Di.C. speakers are nse«l. Amplifiers opemie oti 1 1 It 
volls. A.C.. fiO evclcs. 

Mode l KC 24 I'uses 1—22 t 1—24 5 and 1—280 
Output is iMfed at .'1 watts. 

No. RC 245—Our Price $10.95 (h-ss tubes) 
Kxaetlv the same amplifier, hut employs a power 
pentode in place of the 240 lulu-. (hifimt is 
rateii at 2.5 watts. 

No. RC246—Our Price $12.95 fles!? lubes) 
Model RC2.50 ii>es 1— 224. 1—250 atid 1— 2'<1 
Coii^uiription is 8n watts; maximum nndistortod out¬ 
put. 0 watts. Cain raieil at 100 ex-clcs. .'.‘idb; 
gain at. 1000 cvcics, 52.5 dh; gain at 10.OOP c.vcles. 
5 1.5 fnpnt dit\«ct to 224 control grifl; output 

direct frtiin 250 plate. 

No, RC 250—Our Price $15.25 (less tubes) 



R.C.A. VICTOR HAND 
MICROPHONE 

This inicmphone is riiinislied 
with till latest model Uadi da 
8fi TToiJie tveopling Super- 
lletepHlx Tie Receiver ami Atn- 
plifn-i. Po not confii.-a* this 
mk-iiiphotie with the ‘’loy” t>*pe 
as it cati be iis»*d for niativ pm 
fessioii.il and eoiniiiei*cial uses. 
It i.v n single button “mike" 
with : gnn metal finish. Its 
tidal h-ngth is O^j" ud lian¬ 
as sf;jinlanl equipment a fmir 
fmd <‘ori). 

No. RC 417—Our Price $2.75 





Franklin Transmit 
ting Keys and Buzzers 

Practice Set 

For those who want to prae- 
Ipe iiiilc, seiiiliiii! anil rnelrlnK. 
lids stiiall prarth-*' set i<i n-iom- 
rm-ti<lpil. A small ttry cell h 

n-nuirr-d to openile hn/.zer. 

'•lerwlse it I, eomnlete. 

No. RC 300—Key only. P5c 
No. RC30I — Bu?rcr only, 69c 


JENSEN DYNAMIC SPEAKER 
CHASSIS 



Tlio tone ,'iml qiiallkv of those reprodnrers ore unsur- 
pasMil. Will reproilmr fRldifiilly muter Hie most tryintj 
(onditlons. These speaker oiil]iuls are available for all 
new t.vpe tuties as well as the old. 

A.C. Types. It-T .If. .Mulltorluni {:i.< piotured) uses 2811 
rortlfvlnj: ditn* in 1-1101110111011 with M mfd. electrolytic 
«-i.nili>iiser wliii-li Insures tiiiniiiiinii hum. 

.IK.NSKN 

A.C.—1> 8 i:>r>' Uerllfier .No. R 184—$14.95 

A.f h.* ,Ir. .\u<lit Tube Uectitler. . No. R 185— 9.95 

.S.f. Ii. P* rniirert .tr. TtPie Hert..No. R I 8 f^ 7.50 

IT.'! ’j'.mi Ihini !•- Kield. No. R 187— 6.95 

li.T J'liiii lihiii l-'ielil. No. R 188— 7.50 

|».r MhkH. 2'OU Ohms No. R 189— 4.75 


FARRAND INDUCTOR DYNAMICS 


farrand 

' ihouctoo 

VoVHAMiC 


ratTaml In liu-tor d.viiaiido. the finest 
sneaker available an.vwhere for A.C,, 

O-C. . or iiaitery oneraleil sets. 

Will take as inui It piiwer and rei>rO' 

(lueo ill I-ae ami ijuallty as the llne-t 
ib'tiamii spenker will. 

In buyliiK a 1'.\KUA.\n IMH CfOU 
DY.NAMlf you are tiiiikinK a ^afe In- 
ve.siiiieiit. Iii-iause these si'eakers will 
aU li an.v of the new nut put tubes as 
well a. all tlie old t.vpe out mil tubes. 

.V .-t'ei ltll feature of the l•■.All ll,A NI) 

INnn’TUK I»VN.\.MIC Is tliat It has a freeilosiilni! cone, 
wideh tends to briiifi forth the speei h ami musk wllti 
line ridellt.v. .Misoliitely will ntd lilast or rattle. 

Ph-iise stale of power or power luhe< wlieii urderlnx. 

9 ifit h :: ::=lvl.. No. RC 192—$5.95 

12 imh I iel. No, RC 193 5.95 

T.C.A. “OVER-SIZE” INPUT PUSH- 
PULL AUDIO TRANSFORMER 



laielosed in a fully 
shielded. IiIkIiI.v attrac¬ 
tive < adiliitiui tdaled 
steel rase. Ideal for 
sulT'panel strneturo 
iiiouiiiinK. i>.v virtue of 
the prut I mil im soltler 
liiK n-rmlnnls— by eir 
phiyini; imiunthn: <ol' 
lars. this unit iii als*i 
III' nserl fiTf "bread- 
Imard” style ItHtallu' 
t ion 

.\ inas.slve unit — 
iiieasiirtm; I nr lies x 

imiles X ;i inibe.s 
tall. Artnally welgli.-t 
2*4 iw 111 (ids! 

Windioiis are remlered Impervious to mnisture. Tills 
mill lan also he used av all excellent conventional all- 
siace A.F. t ran s fort tier. 

We hlelily rei-onimend the use of this lilRhly efficient 
tiaiisfnnin;r In tmtid: address amplifiers as well as fur 
nKNKllAl, lli:PLAr*K.\lKNT IMKPOSKS! 

No. RC 900—Oor Price—$1.35 



All offers are F.O.B. New York, and subject to prior sale. Ternis: A deposit of 20% is required 
with every order. Balance may be paid on delivery. Or, deduct 2% if full amount is sent with 

order. Mention catalog number when ordering. 


GRENPARK CO., 


Dept. RC., Z4S GREENWICH STREET, 
NEW YORK, N. y. 
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HOTEL DIRECTORY OF 
THE RADIO TRADE 

The Hotels on this page are patronized by the Radio Trade. 
Make them your Headquarters. 


COMING 
TO CHICAGO 


WORLD'S FAIR SITE 






1 . 


NEW BISMARCK HOTEL 
Palace Theatre 
Metropolitan Office Bldg. 
Merchandise Mart 
(Marshall Field Wholesale) 
Marshall Field Retail 
La Salle*Wacker Building 
Builder's Building 
Chicago Temple 

7. City Halt—County Bldg. 

8. Steuben Building 

9. Foreman State Bank Bldg. 


2 . 

3. 

4. 

5. 

6 . 


10. One La Salle Street Bldg. 

11. Continental Illinois Bank 
Building 

12. Central Tr. Co. of Illinois 

13. Board of Trade 

14. Illinois Bell Telephone 

15. ChicagoCivicOperaBldg. 

16. Butler Bros. 

17. Adler Planetarium 

18. Shedd Aquarium 

19. Field Museum 

20. Soldiers* Field 


Inviting, outside rooms . . . comfortable and quiet. Wonderful beds that 
lull you to sleep . , . silent light signal in your room announces mail . . . 
soft vrater for your bath . . - and food that has a reputation the world over. 
Cheerful service that invites you back. 

Rooms with bath, $3.50, $4, $4.50, $5, and $6 
Rooms without bath, $2.50 


Free to titose it ho artsner this adverlisefTtent . , . 
a map of the Central West together with <i map 
of downtown Chicago, 

BKMARCKHOTE 

Randolph at La Salle 


OTTO K. EITEL 

Manager 




^ \ 


C OME this Fall . . . see 
the Century of Progress 
in the making. The Plane¬ 
tarium . . . aquarium . . . 
R. Dearborn . . . and Field 
Museum are complete. Many 
more buildings will be fin¬ 
ished shortly. 

Notice how the Bismarck 
Hotel is centrally located . . . 
close to the theatre and 
shopping districts . . . near¬ 
est hotel to the Merchan¬ 
dise Mart . . . and the great 
Stadium where many con¬ 
ventions are held. 




A HOMEY HOTEL IN THE 
HEART OF NEW YORK 

THE 

NEW 

FLANDERS 

133 W. 47th Street through 
to 48th Street 

Ofie of the Finest Hotels in 
Times Square 

Single Rooms with Adjacent 

Roth .$1.50 and up 

Single Rooms with Hath. 2.00 and up 
Double Rooms with Bath.. .^.00 and up 
Suite—l, 3, 4 Teople. 5.00 

Special Weekly Rates 



THE HOTEL 


MONTCLAIB 

LEXINGTON AVE., 49tli to 50th STS. 
NEW YOHK 

Directly Opposite the IVahlorTAstoria 


Every Kootii With Bath 
From S3.00 per day 

Attractive Kates hy tlie Month 

A RADIO IN EVERY ROOM 

Sliort walking distance from 
Grand Central Terniiiial 
ami B. & O. Motor Coach 
Station. Ten ininutes hy taxi 
from Peiuisvlvania Station. 


Artwrican I fame Cooking Served 
in a Notable Restauntnl 


OSe VK W. KICHAKDS, Manager 
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ill last is the now RADtO AND SHORT WAVE 
TREATISE No. 25. CuislilftHliiy IktuiT and more 
instruct Ire thitri oiir No. 21 is»»jc. If jwi had our 
Treailse N 2-1. you iire faniiltHr with tlic t.vjip of lH>tik 
wo ijubli5h; Jiut the No> 2'- wliat a iMMik' ENTIRELY 


new from beginning to end. 
entire editorial section is new— 

. ,1 Iild wonl rrmiili"! ruiisidcrahle s|i«ie ha;K been 

r. Complete treatise on short w^es. 

This alone I* worth Its wfiuht In uold. All the infi»rnia 
tloii .teee«ary f-ir the Short Wave IM-Kimier to hecme a 
reihilar U InMirn ira isl In this evrellent Treatise. 

No. 25 IS NOT JUST ANOTHER CATALOG. It n.rdains 
inure v.tluahle arul nn h’-datr infonimtion than can he 


found In any radio text hook on the snhJCPt. Among Uie 
new technical mforraar4on lisiisl In this Inajk are the fol- 
lowim:: Moderniiing old radio sets.—Repairlno speakers 
and headphones.—Making supcrhets out of old T.R.F re- 
eelvers.—Constructional data for 2*volt battery receivers 
and automobile sets.—Constructional data lor the famous 
GERNSBACK-MEGADYNE ONE TUBE LOUDSPEAKER 
RECEIVER.—Short wave coil winding dat.\ —Discussion 
on Short wave adapters, converters, receivers and how to 
build them.—Amateur transmitters and how to construct 
them.—Television receivers.— New comolete Radio Craft 
Tube Table—Numerous radio kinks, etc., eto. 


WHITE TODAY. 
Enclove Ir for postaKr. 
Book sent by return mail. 


Tliiji book is not just another catalog hut a veritable mint of radio 
information which will he of infinite and everlastin^f value to you. 


Due to great cost of this hook, no 
attention paid to po.stcards or let¬ 
ters that do not contain postage. 


FREE! 


JUST OUT 


ACTUAL 

SIZE 


Nothing 
Like it 
in Print 

100 

New 
Hook¬ 
ups 


1000 

Ulus. 

100 


YOU 

MUST 

HAVE 

THIS 

GREAT 

BOOK 


RADIO TRADING CO. 

23 WEST BROADWAY 


NEW YORK 


















'Announcing 

The Pre-Publication Offer of the 


^ Official 

Radio ^rvice 
Manual 

-‘i Complf'it I>c«(iorr 




$^.00 


THIS SPECIAL 
OFFER IS VOID 
AFTER 

SEPTEMBER 24th 

OVER 2,000 
ILLUSTRATIONS 


OVER 700 PAGES 


9x12 INCHES 


FLEXIBLE 

LOOSELEAF 

LEATHERETTE 

COVER 


GERNSBACK PUBLICATIONS. Inc. 
96-98 Park Place. New York, N. Y. 

I am enelosirif: herewith iny remittance 
of $1.00 for vOileli you nre to send me one 
cony of the 193.1 OFI-'lflAL RADIO 
SKllVlCK .manual at the snecial fire- 
PiibilCiitlon T»rlce of It.00 each. I under- 
sluntl that ttie price of the 1933 Manual 
will be Five Dollars uiM>n fuihllcatlan, 
vvlicn tills offer will be vohl. This offer 
is void after September 34th. 


1933 Official Radio Service Manual 

The importance of the last tno OFFICIAL RADIO SERVICE MANUALS to 
those engaged in the Radio Industry has been shoun by the fact that over 52,(X)0 
copies of both editions have been purchased Jind are in use by manufacturers, 
jobbers, dealers, Service Men and experimenters. Incessant demands have en¬ 
couraged us to publish a new and bigger Service Manual for 1933. 

The new manual will not contain so many full-page illustrations as in the past 
for the reason that not as many new sets are being put out at present, but will 
have in its contents important information that has not yet appeared in print. 

This new "dope” is invaluable to radio men. Stress has been emphasized on 
giving only practical material, not complicated theory. It is bound to save time 
and money for everyone. 

The simplicity in ihe makeup of the 1933 Manual makes information easy to find, 
accurately and quickly. As in the past the size will be 9 x 12 inches, with flexible, 
looseleaf leatherette cover. 

Many additional features will be included in the new manual. The FREE 
QUESTION AND ANSWER SERVICE which was extremely popular in the 
previous edition will also be maintained. We assure you that the 1933 OFFICIAL 
RADIO SERVICE MANUAL will be a revelation in radio literature. 

Ad\‘anced orders are now being accepted at a most attractive pre-publication price 
of $4.00. Immediately upon publication of the new Alatiual this price shall be 
withdrawn and the Five Dollar sales price shall prevail. Take advantage of this 
low price—send your order today. Be among the early ones to get a copy from 
the first printing. Checks or money orders accepted—register letter if it contains 
cash or unused U. S. Postage Stamps. 

The following are partial contents of the 1933 Manual: 

Complete operating notes, and hints from actual experience with radio receivers in 
the field, collected by practical Service Men all over the country. 

Complete actual, pictorial views of hundreds of commercial receivers with addi¬ 
tional schematic diagrams. Location of parts on the chassis are shown, and 
where important adjustments must be made. This section alone is worth the 
price of the book. 

Values of all intermediate frequencies used in superheterodynes, and a complete 
section of valuable service data on superheterodynes. 

Values of resistors and condensers, to aid in replacement work. 

Latest information on combination long- and short-wave receivers, short-wave 
adapters and converters. 

How to tune and service short-wave receivers for best results. 

How to use the most modern servicing instruments. 

Complete section showing how the Service Man can build himself service instru¬ 
ments, oscillators, etc., at very low cost. 

Complete section on the construction of all test equipment, including high- and 
low-frequency oscillators, tube checkers, ohmmeters, etc. 

Tube-chart information on all new and old tubes, in handy form for quick 
reference; indicating socket connections and operating values, thereby pre¬ 
venting confusion. 

An entire section on money-making suggestions for Service Men, written by the 
Service Men themselves who have made a success of the business; giving you 
short cuts and commercial information on how to get the most out of the 
servicing game. 

Servicing information on interference elimination, with practical data and many 
examples of interference prevention. 

Automobile radio installation and servicing^—hints on automobile radio in general. 

Complete data on servicing all known, commercial, automobile receivers with 
short cuts to get quickly at the seat of the trouble. 

Service kinks, servicing short cuts, and miscellaneous servicing information. 

A complete section of various radio tables of every imaginable kind, in constant 
use by up-to-date Service Men, 

A large section giving complete technical data on meters of every kind pertaining 
to servicing in general. 

Complete index and cross-index to make it easy for you to find almost 
anything pertaining to service instantly. 


stale. RC.1032 


THE OFFICIAL RADIO SERVICE MANUAL 
FOR 1933 COMES TO YOU COMPLETE 
THIS YEAR—NO SUPPLEMENTS 
MAIL COUPON NOW 


FREE 

QUESTION 

AND 

ANSWER 

SERVICE 

In every copy of the 
193 3 Manual. 24 cou¬ 
pons will be found, 
which w'ill entitle yoti 
to 24 thorouf;h and 
complete answers by 
mail on servicing and 
operating on any of 
the sets or circuits 
mentioned in the 
manual, as well as 
any others not men. 
lioned, for which you 
might have need. This 
service alone is worth 
£6.00. But it is abso¬ 
lutely free to manual 
owners. 


% 
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OVER-THE-COUNTER SUGGESTIONS 


The whistles blew' and the bells rang, 

And the door opened with a bang. 

There was I, leaning **Over the Counter” 

OflFering suggestions to an old “Brass 
Pounder.” 

Anyhow, a customer came in for an *80 tube 
and I suggested an 82, because the 82 tube 
is becoming very popular as a replacement 
tube for the *80 and *81 types of rectifiers, 
as it is more efficient than either of these 
two tubes, especially on heavy drain sets, 
and is less costly than the latter. However, 
to obtain best results with this new rectifier, 
a tube shield is required; also, a small choke 
of about 2 millihenries, with a current ca¬ 
pacity of 250 ma., must be placed in series 
with the common lead of the power trans¬ 
former as shown in Fig. lA. The resistance 
of the choke must be low; approximately 60 
ohms. 

When using the 82 to replace the *80 tube, 
I would suggest that an 8-ohm resistor be 
used in one of the filament leads to cut the 
potential to 0.5 volt. Although the current 
requirement of the 82 is 3 amperes, the fila¬ 
ment winding for the *80 will stand the 
overload. 

In the case of the *81 type tunes, the 
secondary winding must be checked to see 
that no more than 600 volts is obtained on 
each half of the winding; then, the filament 
winding must be checked. If the transformer 
is made by a good manufacturer, then the 7.6- 
volt winding w’ill stand the overload; other¬ 
wise, I recommend a small 2.6-volt trans¬ 
former rated at 6 amps, at a cost that will 
still effect quite a saving. Figure IB shows 
how to connect an 82 to replace one *81; 
and Fig. 1C, two 82*s to replace two *81*s, 
both using 7.6-volt windings. If a 2.5-volt 
transformer is preferred, the resistors shown 
in the filament winding must be omitted. The 
82 tube, a shield and choke were sold. The 
smiling report next day was, “0. K., Jack!” 


By JACK GRAND 

In this department Mr, Grand passes on 
to RADIO-CRAFT readers many new 
thoughts and ideas he encounters in his 
daily over-the-counter contact with radio 
technicians who come from all ovei* the 
world to one of New York's oldest retail 



Fig. 1. At A (top) is shown the 82 replacing 
an *80; B (center), the connections for re¬ 
placing an *81, and; C (bottom), recommended 
wiring for replacing two type *81 rectifiers. 


Here is a good money making idea for the 
Service Man who owns an oscillator. Recali¬ 
brate radio receivers to read in kilocycles or 
meters—as most newspapers and radio mag¬ 
azines list the stations. Thousands of set 
owners, especially those fishing for distance, 
would like to dial for stations as listed in 
these periodicals. 

It gets hot, a resistor does, particularly if 
it i^ placed too close to the base or other ob¬ 
jects that will not allow it to dissipate heat, 
even if the power rating of the resistor is 
three times what it should be—correct 
figuring, say some of our good engineers— 
and others. 

The flood of the best toned, longest-dist- 
ance getting sets, consisting of four and five 
tubes “built at a price” as high as $7.95; 
opens the market again for wave-traps. 
Some salesman will admit that they are 
slightly broad near a powerful station. 
Yes sir! It appears now that all stations 
are powerful with this type of set. 

Mr. S. who ia connected w'ith one of 

the largest untilitiea in this country dropped in 
to aay *'hello*’ and at the same time to pur¬ 
chase a 2-watt neon tube. We all know that 
you can't read a newspaper by the light of 
a neon lamp so I asked him what he waa going 
to use it for. He told me that an inexpensive 
method used to determine the efficiency of 
various tubes in the detector and audio systems 
is to use a neon lamp. The neon lamp is con¬ 
nected across the output of the receiver. The 
glow On the plate of the neon lamp will be 
greater when the more efficient tube is used. 
In some sets where the amplification ia poori 
the output transformer should be disconnected 
for this test. This ought to be good news to 
some of our thrifty friends. 

Improving the radio-frequency stages, wnen 
your power tube already overloads, is just like 
adding another load to the old gray mare when 
she can’t even pull the first load. 
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J. E. SMITH, PRESIDENT 
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EASILY BUILT 0-800 V. PEAK VOLTMETER FOR RECTIFIER WORK 


'"pESTING filter circuits to determine the 
correct condenser to use involves a con¬ 
sideration of “peak voltag^es.” To measure 
peak potentials requires either a vacuum 
tube, an electrostatic voltmeter, or an os¬ 
cillograph; these are rarely found outside 
well-equipped laboratories. Here is a simple 
means of constructing a peak voltmeter 
which will indicate the peak voltages of the 
entire filter circuit of any standard radio 
receiver. 



output of the rectifier* and at B the waveshape 
as It might exist on the first condenser of the 
filter circuit. 

The output of a rectifier is pulsating direct 
current, as shown at A in Fig. 1. The effect 
of the filter condensers, imposed across the 
output, is to smooth out these wave pulsa¬ 
tions. At B in Fig. 1 is shown a waveform 
such as might exist on the first condenser 
of a filter circuit. 

Condensers have a ma.ximum or peak volt¬ 
age rating. This has reference to the maxi¬ 
mum instantaneous voltage, as shown by Vp 
in Fig. lA. The peak voltage of the output 
may be measured by a voltmeter, as shown 

•Chief Engineer, Mallory-Elkon Division 
P. R. Mallory & Co. 


By J. S. WILLIAMS* 

in Fig. 2, by adding the average D.C. volt¬ 
age (Vav in Fig. IB) to the A.C. compon¬ 
ent, shown by the ripple voltage-liQe in the 
same figure. 

A D*Arsonval (ordinary D.C.) meter \yill 
give the average, or D.C. working voltage. 
The A.C. component, the R.M.S. ripple volt¬ 
age, is the R. M. S. value of some A.C. volt¬ 
age which will give the waveshape in ques¬ 
tion (ripple voltage) when it is imposed 
upon a smooth D.C. voltage equal to Vav 
(Fig. IB). Its frequency is 120 cycles, for 
a rectifier operating on a 60-cycle input. 

Voltages across rectifier circuits naturally 
vary with the line voltages applied to the set. 
Line potentials reached in service are some¬ 
times as high as 136 volts. Because of this, 
voltage measurements in condenser tests 
would be made with 136 volts applied to the 
set. Or, if the measurement is simply to 
determine what voltages the condenser must 
stand, lower voltages may be increased to 
an equivalent of 136 volts, by multiplying 
by the following constants: 110 V., 1.227; 
116 V., 1.174; 120 V., 1.126; 126 V., 1.080; 
130 V., 1.038. 

The maximum voltage ratings of, for in¬ 
stance, Mallory-Elkon condensers are: 460 
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1500 V. 




Fig. 2. The connections of the peak voltmeter. 
The entire voltmeter is easily mounted in a 
portable case, with cord, ready for service. 
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volts, D.C.; 476 volts, peak; 25 volts, R.M.S. 
ripple. 

With 135 volts applied to the set, none 
of these voltages should exceed these values. 

The peak voltmeter described here is suf¬ 
ficiently accurate for all test work of this 
nature. In addition, it is low in cost, easy 
to construct, and it is usable on either D.C. 
or A.C. as designed; the range is 0 to 800 
volts. 

Only five parts are needed, as shown. 
These are: One 7.5 volt center-tap, filament 
transformer, T; one *81 type tube, V; one 1 
nif, 1600 V. condenser, C; one 4-meg. re¬ 
sistor, R; and a Jewel pattern 88, 0-200 
micrometer, M. 

(Since the voltage and current in an A.C^ 
circuit are continually varying in value and 
reversing in direction, it is evident that the 
equivalent to an equal unit of steady dirept 
current is really some value between the 
maximum and minimum values of the A.C. 

In order to establish the units of alternating 
voltage and current on a common basis with those 
of D.C., an ampere in an A.C. circuit is defined 
as that rate of current flow in an A.C. circuit 
which will produce heat at exactly the same rate 
as one ampere of steady D.C. This is the effec¬ 
tive or r. m. s. value of the A.C. and is equal to 
the maximum or peak value multiplied by 0.707 
(for a sine-wave potential) ; also, the effective 
vokage is equal to 0.707 times the maximum 
voltage (for a sine wave). 

The heating effect of D.C. is proportional to 
the square of the current (12R). If we consider 
the instantaneous values of current flowing at 
various internals during a cycle of A.C., then 
square them (heating effect), then find the aver¬ 
age of these values (average heating effect) and 
then extract the square root of this average value, 
it will be equal to the D.C. that will Produce an 
identical heating effect. The effective value of the 
current obtained in this manner is 0.707 times the 
maximum value. Since it is the “square root of 
the average or mean squares" of several current 
values during one cycle, it is abbreviated root- 
mean-square. or r. m. s. 

This subject is very nicely covered in "Radio 
Physics Course," by A. A. Gherardi. — Tech. Ed.) 
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Supreme Instruments Corporation, * 

1933 Supreme Bldg., ' 

Greenwood, Miss. • 

f 

Send me, free of cost or obligation, the 1933 SUPREME SERVICE t 

catalog, now ready. i 


E. H. Scott Radio Laboratories, Inc., 

Dept. RClO, 4450 Ravenswood Avenue, 

Chicago, Illinois. 

Send me. fully detailed technical description of the new Scott 
Allwave Deluxe. 
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Jobber's Name . 
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J. E. Smith, President, 

National Radio Institute, 

Dept. 2KX, Washington, D. C. 

Dear Mr. Smith: ^ I want to take advantage of your Special Offer. 
Send me your Service Manual "Trouble Shooting in D.C., A.C. and 
Battery Sets" and your book "Rich Rewards in Radio," which ex¬ 
plains Radio’s Opportunities for bigger pay and your method of 
training men at home in spare time. I understand this request does 
not obligate me. 


Name 


Address 




Cable Radio Tube Corp., 

230-242 North 9th Street, 

Brooklyn, New York, 

Gentlemen: Please send me current bulletins without charge or 

obligation on the items checked: 

( ) SPEED Radio Tubes ( ) SPEED Poto-Lectric Tubee 

( ) SPEED Television Tubes ( ) SPE^D Triple-Twin Group 


Name 


Address 


■J. . 


City. 




State 


City. 


State. 





















































“HONOR 


PRICE 

BVILT* 

Some tubes are sold on low-price alone. Where price is the whole consideration, we can’t possibly 
hope to sell Certified TRIADS, the Double-Checked Tubes, with an engineering pedigree accom¬ 
panying each tube- The TRIAD certification slip assures the purchaser of positive satisfaction and 
the dealer of a real profit. In quantities, the discount is 50% to TRIAD Dealers and Servicemen. 



QUALITY 

Certified TRIAD Tubes are of superior and regular quality. They are all 
right up to a very high standard. The engineering slip which is sealed in with 
each tube assures you of absolute satisfaction with a real guarantee. Our story 
in a nutshell is ^Uhere are no better tubes that Certified TRIADS,** 

PREMIUMS 



The announcement made in our '*ad** last month practically cleaned out 
our stock of the $18,00 Hammond Electric Clocks which we gave free 
CO Certified TRIAD Dealers and Servicemen with their first 50.00 orde^^ 
$25,00 net. There are a few left. 

We are now able to make another striking introductory offer. By an 
arrangement with the publishers we now offer a handsome copy of the 
popular Official Radio Service Manual or Radio Encyclopedia with each 
Dealer or Serviceman's initial order of 40.00—$20.00 net. No radio 
organization is complete without copies of all these important books. 
Read the publishers* advertisements which cell you all about them, 
then send in your first order for 



CERTIFIED 



TUBES 

The TRIAD Line i^^mplete. It includes all types 
of standard Tubes as well as Photo-Electric Cells 
Television Tubes. , 

CERTIFIED TRIAD TUBES are licensed by 
RCA, and are sold at the same list prices. 


TRIAD manufacturing CO. 

> ^ L/ Pawtucket, R. I. 

>Iy money order or rheok for $20.(»0 U attached. In 
return. I want the CKKTIKlKIt TllI.Mi Tl'IlKS llstetl from 
rhr regtiliir TIlI.Mi TlTiK List aiuuuntliig to $40. leas 50% 
discount. 1 am aI>o to rccelie, .XH.SftLl'TKI.Y FItKK. the 
tnanual checked below: 

[ 1 lO.'ll ttKFK'I.M, K.XhIO SKUVK'K MANl’.XL. 

[ 1 1932 OFFIfLxL U.XIHO SKUX’ICK .MANFaL. 

t 1 1933 OFFICIAL RADIO SKUVIFK .MaNFAL. 

[ 1 .S. GKUNSR.XtTv'S RADIO ICNCVCLOFKDIA. 


Name . 

Addrfs> . 

Flly. .Slate. 

My letterhead or business eard is attached 















the pictorial 

INDEX 

to the new 



[1933 CATALOG 

*■ TUmUr--'- 

'k 'k if 







No. 88 
Leakage 
Tester and 
D.C. Volt 
Meter 


No. 60 
Handy 
Oscillator 


No. 18 
Counter 
Tube 
Seller 


SUPREME DIAGNOMETER 


c 


, • AAAI ^ ^ 

Seventeen modern testing instruments and combina¬ 
tions of instruments that speed and simplify the science 
of radio service! The answer to Mr. Modern Radio- 
Man's demand for "Supreme” engineering leadership 
in all his equipment ... a demand born of the bril¬ 
liant, indelible way the DIAGNOMETER wrote the 
name SUPREME across the horizon of the radio service 
worldl No matter when you plan to modernize or add 
to your equipment, send the coupon NOW for the 
1933 SUPREME catalog—now ready—and free of cost 
or obligation. 


No. 66 TUBE-O-METER 


No. 90 SET ANALYZER 


No. 70 
Shielded 
Oscillator- 
Output- 
Ohmmeter 


No. 40 
Portable 
Tube 
Checker 
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No. 57 
Decade 

Resistance Bridge 







